Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 1 1 -31 1 936 

(43)Date of publication of application : 09.1 1 .1 999 



(51)Int.CI. G03H 1/02 

B32B 7/02 

G03H 1/22 

GOGH 1/28 

G11B 7/00 

G11B 7/24 



(21) Application number : 10-142323 (71)Applicant : HORIGOME HIDEYOSHI 

(22) Date of filing : 08.05.1 998 (72)Inventor : HORIGOME HIDEYOSHI 

(30)Priority 

Priority number : 10 46754 Priority date : 27.02.1998 Priority country : JP 



(54) OPTICAL INFORMATION RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily realize random access 
and high density recording in an optical information recording 
medium using holography. 

SOLUTION: An optical information recording medium 1 is 
provided with a reflection substrate 221 with its one side 
surface as a reflection surface, a transparent substrate 222 
arranged so as to oppose to the reflection surface of the 
substrate 221, an outer peripheral spacer 223 and an inner 

peripheral spacer 224 separating the reflection substrate 221 :^ : .:; 

from the transparent substrate 222 at a prescribed interval, and "I^^^^^SSr^^^ 
a hologram layer 225 joined to the reflection substrate 221 side 
surface of the transparent substrate 222, An air gap of a 
prescribed thickness is formed between the reflection surface 
of the reflection substrate 221 and the hologram layer 225. 
Information is recorded on the hologram layer 225 by an 
interference pattern due to interference between an information 
beam and a recording reference beam converged on positions 
different from each other. The information beam and the 
recording reference beam are positioned based on the 

information recorded on the reflection surface of the reflection substrate 221. 



221. 



LEGAL STATUS 

[Date of request for examination] 18.05.2000 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 



http://wwl9.ipdl.ncipi.go.jp/PAl/result/detaiymain/wAAA3xaignDA411311936Pl.hto 12/29/2005 



JP,11.311936,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not 
dfiuna^es caused by the 



responsible for any 

use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While information is recorded using holography with the interference pattern by interference with 
information light and the reference beam for record The 1st information layer for generating the playback 
light corresponding to the information currently recorded, when the reference beam for playback is 
irradiated, The optical information record medium characterized by having the 2nd information layer on 
which information is recorded by means which is arranged in a location which is different in the thickness 
direction to this 1st information layer, and is different from record of the information in said 1st information 
layer. 

[Claim 2] The optical information record medium according to claim 1 characterized by recording the 
information for positioning of information light, the reference beam for record, and the reference beam for 
playback on said 2nd information layer. 

[Claim 3] The optical information record medium according to claim 1 characterized by forming the gap of 
predetermined thickness between said 1st information layer and the 2nd information layer. 
[Claim 4] The optical information record medium according to claim 3 characterized by having the spacer 
which opens predetermined spacing and separates said 1st information layer and the 2nd information layer . 
in order to form said gap. 

[Claim 5] The optical information record medium according to claim 3 characterized by having the 
transparence substrate arranged between said 1st information layer and the 2nd information layer in order to 
form said gap. 



[Translation done,] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical information record medium with which 

information is recorded using holography. 

[0002] 

[Description of the Prior Art] Holographic record which records information on a record medium using 
holography is performed by writing the interference fringe which can generally do light with image 
information, and a reference beam superposition and then inside a record medium in a record medium. At 
the time of playback of the recorded information, image information is reproduced by irradiating a reference 
beam at the record medium by diffraction by the interference fringe. 

[0003] In recent years, for super-high density optical recording, volume holography, especially digital 
volume holography are developed in a practical use region, and attract attention. Volume holography is a 
method with which it utilizes positively and the thickness direction of a record medium also writes in an 
interference fringe in three dimension, diffraction efficiency is raised by increasing thickness and there is the 
description that buildup of storage capacity can be aimed at using multiplex record. And with digital volume 
holography, although volume holography, the same record medium, and a recording method are used, the 
image information to record is the computer-oriented holographic recording method limited to the digital 
pattern made binary. In this digital volume holography, it once digitizes, and develops to two-dimensional 
digital pattern information, and image information like an analog—, for example picture also records this as 
image information. At the time of playback, it is reading and decoding this digital pattern information, and it 
is retumed and displayed on the original image information. It becomes possible to reproduce the 
information on original very faithftiUy by performing differential detection, or coding binary-ized data and 
performing an error correction by this, at the time of playback, even if an SN ratio (S/N) is somewhat bad. 
[0004] Drawing 75 is the perspective view showing the configuration of the outline of the record reversion 
system in the conventional digital volume holography. The space optical modulator 101 with which this 
record reversion system generates the information light 102 based on two-dimensional digital pattern 
information, The lens 103 which the information light 102 from this space optical modulator 101 is 
condensed, and is irradiated to the hologram record medium 100, A reference beam exposure means to 
irradiate a reference beam 1 04 from the direction which carries out an abbreviation rectangular cross with 
the information light 102 to the hologram record medium 100 (not shown). It has the lens 106 which 
condenses the playback light 1 05 by which outgoing radiation is carried out from the CCD (charge-coupled 
device) array 107 and the hologram record medium 100 for detecting the reproduced two-dimensional 
digital pattem information, and irradiates on the CCD array 107. the hologram record medium 100 ~ 
LiNb03 etc. — a crystal is used. 

[0005] In the record reversion system shown in drawing 75 , at the time of record, the information on the 
subject-copy image to record is digitized, the signal of 0 or 1 is fiirther arranged to two-dimensional, and 
two-dimensional digital pattem information is generated. One two-dimensional digital pattem information is 
called page data. Here, multiplex record of the page data of #1 - #n shall be carried out at the same hologram 
record medium 100. In this case, first, based on page data #1, by choosing transparency or protection from 
light for every pixel with the space optical modulator 101, the information light 102 modulated spatially is 
generated and tiie hologram record medium 100 is irradiated through a lens 103. Simultaneously, a reference 
beam 104 is irradiated from the direction theta 1 which carries out an abbreviation rectangular cross with the 
information light 102, and the interference fiinge made by the superposition of the information light 102 and 
a reference beam 104 inside the hologram record medium 100 is recorded on the hologram record medium 
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100. In addition, in order to raise diffraction efficiency, a reference beam 104 deforms into a flat beam by a 
cylindrical lens etc., and an interference fringe crosses even in the thickness direction of the hologram 
record medixim 100, and is recorded. At the time of the following record of page data #2, a reference beam 
104 is irradiated from a different include angle theta 2 from theta 1, and multiplex record of the information 
can be carried out to the same hologram record medium 1 00 by piling up this reference beam 1 04 and the 
information light 102. Similarly, at the time of record of other page data #3 - #n, a reference beam 104 is 
irradiated from include-angle theta3-thetan different, respectively, and multiplex record of the information is 
carried out. Thus, information calls a stack the hologram by which multiplex record was carried out. In the 
example shown in drawing 75 , the hologram record medium 100 has two or more stacks (a stack 1, a stack 
2, Stack m, 

[0006] What is necessary is just to irradiate the reference beam 104 of whenever [ same incident angle / as 
the time of recording the page data ] at the stack, in order to reproduce the page data of arbitration from a 
stack. If it does so, the reference beam 104 will be selectively diffracted by the interference fringe 
corresponding to the page data, and the playback light 105 will generate it by it. Incidence of this playback 
light 105 is carried out to the CCD array 107 through a lens 106, and the two-dimensional pattern of 
playback light is detected by the CCD array 107. And the information on a subject-copy image etc. is 
reproduced by decoding the two-dimensional pattern of the detected playback light conversely with the time 
of record. 
[0007] 

[Problem(s) to be Solved by the Invention] Although multiplex record of the information can be carried out 
with the configuration shown in drawing 75 at the same hologram record medium 100, in order to record 
information on super-high density, positioning of the information light 102 and the reference beam 104 to 
the hologram record medium 100 becomes important. However, with the configuration shown in drawing 
75 , since there is no information for positioning in hologram record-medium 100 the very thing, positioning 
of the information light 102 and the reference beam 104 to the hologram record medium 100 must be 
performed mechanically, and high positioning of precision is difficult. Therefore, while a remover kinky 
thread tee (ease of moving a hologram record medium from a certain record regenerative apparatus to other 
record regenerative apparatus, and performing same record playback) is bad and random access is difficult, 
there is a trouble that high density record is difficult. 

[0008] This invention was made in view of this trouble, and the object is in offering the optical information 
record medium which is an optical information record medium with which information is recorded using 
holography, and enabled it to realize random access and high density record easily. 
[0009] 

[Means for Solving the Problem] While information is recorded using holography with the interference 
pattern by interference with information light and the reference beam for record, the optical information 
record medium of this invention The 1st information layer for generating the playback light corresponding 
to the information currently recorded, when the reference beam for playback is irradiated. It is arranged in a 
location which is different in the thickness direction to this 1 st information layer, and has the 2nd 
information layer on which information is recorded by different means from record of the information in the 
1st information layer. 

[0010] In this optical information record medium, in the 1st information layer, information is recorded using 
holography with the interference pattern by interference with information light and the reference beam for 
record, and information is recorded by different means from record of the information in the 1st information 
layer in the 2nd recording layer, 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail 
with reference to a drawing. The gestalt of operation of the 1st of this invention is the example which 
enabled multiplex record by phase-encoding (phase encoding) multiplex. The explanatory view and drawing 
2 R> 2 which show the configuration of the optical information record medium in the gestalt of the pickup 
(only henceforth pickup) in an optical information record regenerative apparatus [ in / in drawing 1 / the 
gestalt of this operation ] and this operation are the block diagram showing the whole optical information 
record regenerative-apparatus configuration in the gestalt of this operation. In addition, the optical 
information record regenerative apparatus contains the optical information recording device and the optical 
information regenerative apparatus. 

[0012] With reference to introduction and drawing 1 , the configuration of the optical information record 
medium in the gestalt of this operation is explained. This optical information record mediiim 1 carries out 
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the laminating of the hologram layer 3 as 1st information layer by which information is recorded on the 
whole surface of the disc-like transparence substrate 2 formed of the polycarbonate etc. using volume 
holography, the reflective film 5, and the protective layer 4 in this sequence, and is constituted. The address 
servo area 6 as two or more positioning fields which extend in a line radially is established in the interface 
of the hologram layer 3 and a protective layer 4 at intervals of a predetermined include angle, and the 
section of the sector between the adjacent address servo area 6 has become a data area 7. It is recorded on 
the address servo area 6 by means by which information and address information for a sample DOSABO 
method to perform a focus servo and a tracking servo differ from record of the information in the hologram 
layers 3, such as an embossing pit, beforehand. Therefore, the interface of the hologram layer 3 and a 
protective layer 4 serves as the 2nd information layer. In addition, a focus servo can be performed using the 
reflector of the reflective film 5. As information for performing a tracking servo, a wobble pit can be used, 
for example. The transparence substrate 2 makes the proper thickness of 0.6nmi or less, and the hologram 
layer 3 the proper thickness of 10 micrometers or more. The hologram layer 3 is formed with the hologram 
ingredient fi-om which optical properties, such as a refi-active index, a dielectric constant, and a reflection 
factor, change according to luminous intensity, when light is irradiated, as a hologram ingredient - for 
example, the E. I. du Pont de Nemours& Co. (Dupont) make - photopolymer (photopolymers) HRF-600 
(product name) etc. is used. The reflective film 5 is formed of aluminum. 

[0013] Next, with reference to drawing 2 , the configuration of the optical information record regenerative 
apparatus in the gestalt of this operation is explained. This optical information record regenerative apparatus 
10 is equipped with the spindle 81 with which the optical information record medium 1 is attached, the 
spindle motor 82 made to rotate this spindle 81, and the spindle servo circuit 83 which controls a spindle 
motor 82 to maintain the number of revolutions of the optical information record medium 1 at a 
predetermined value. While the optical information record regenerative apparatus 10 irradiates information 
light and the reference beam for record to the optical information record medium 1 and records information 
further The reference beam for playback was irradiated to the optical information record medium 1 , 
playback light was detected, and it has the driving gear 84 of the optical information record medium 1 
radially made movable for the pickup 1 1 for reproducing the information currently recorded on the optical 
information record medium 1, and this pickup 11. 

[0014] The detector 85 for the optical information record regenerative apparatus 10 to detect focal error 
signal FE, the tracking error signal TE, and a regenerative signal RF from the output signal of pickup 1 1 
further, It is based on focal error signal FE detected by this detector 85. The focus servo circuit 86 which 
drives the actuator in pickup 1 1, is made to move an objective lens in the thickness direction of the optical 
information record medixmi 1 , and performs a focus servo. The tracking servo circuit 87 which drives the 
actuator in pickup 1 1 based on the tracking error signal TE detected by the detector 85, is made to move an 
objective lens to radial [ of the optical information record medium 1 ], and performs a tracking servo. It has 
the slide servo circuit 88 which performs the slide servo which a driving gear 84 is controlled [ servo ] based 
on the command from the tracking error signal TE and the controller mentioned later, and moves pickup 1 1 
to radial [ of the optical information record medium 1 ]. 

[0015] The optical information record regenerative apparatus 10 decodes further the output data of a CCD 
array later mentioned in pickup 1 1 . The digital disposal circuit 89 which reproduces the data recorded on the 
data area 7 of the optical information record medium 1, reproduces a basic clock from the regenerative 
signal RF from a detector 85, or distinguishes the address. It has the controller 90 which controls the optical 
whole information record regenerative apparatus 10, and the control unit 91 which gives various directions 
to this controller 90. A controller 90 controls pickup 11, the spindle servo circuit 83, and slide servo circuit 
88 grade while inputting the basic clock and address information which are outputted from a digital disposal 
circuit 89. The spindle servo circuit 83 inputs the basic clock outputted from a digital disposal circuit 89. A 
controller 90 realizes the function of a controller 90 by having CPU (central processing unit), ROM (read 
only memory), and RAM (random access memory), and CPU's making RAM a working area, and 
performing tiie program stored in ROM. 

[0016] Next, with reference to drawing 1 , the configuration of the pickup 1 1 in the gestalt of this operation 
is explained. Pickup 1 1 is equipped with 2 division rotatory-polarization plate 14 and the prism block 15 
which were arranged in the opposite hand of the optical information record medium [ in / for the objective 
lens 12 which counters the transparence substrate 2 side of the optical information record medium 1, and 
this objective lens 12 / the thickness direction of the optical information record medium 1 and the radially 
movable actuator 13, and an objective lens 12 ] 1 sequentially from the objective lens 12 side when the 
optical information record medixim 1 is fixed to a spindle 81,2 division rotatory-polarization plate 14 has 
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rotatory-polarization plate 1 4L arranged in drawing 1 at a part for the left flank of an optical axis, and 
rotatory-polarization plate 14R arranged in drawing 1 at a part for the right flank of an optical axis. 
Rotatory-polarization plate 14L rotates the +45 degrees of the polarization directions, and rotatory- 
polarization plate 14R rotates the -45 degrees of the polarization directions. The prism block 15 has half- 
reflector 15a and reflector 15b which have been arranged sequentially from 2 division rotatory-polarization 
plate 14 side. Both, to the direction of an optical axis of an objective lens 12, 45 degrees is leeined and, as for 
this half-reflector 15a and reflector 15b, that direction of a normal is arranged mutually at parallel. 
[0017] Pickup 1 1 is further equipped with the prism block 19 arranged in the side of the prism block 15. The 
prism block 19 is arranged in the location corresponding to half-reflector 15a of the prism block 15, is 
arranged in reflector 19a parallel to half-reflector 15a, and the location corresponding to reflector 15b, and 
has half-reflector 19b parallel to reflector 15b. 

[0018] Pickup 1 1 is further equipped with the convex lens 16 and the phase space optical modulator 17 
which have been arranged in order [ side / prism block 1 5 ] in between the prism block 1 5 and the prism 
blocks 19 in the location corresponding to half-reflector 15a and reflector 19a, and the space optical 
modulator 18 arranged in between the prism block 15 and the prism blocks 19 in the location corresponding 
to reflector 1 5b and half-reflector 19b. 

[0019] The phase space optical modulator 17 has the pixel of a large number arranged in the shape of a grid, 
and can modulate the phase of light now spatially by choosing the phase of outgoing radiation light for 
every pixel. A liquid crystal device can be used as this phase space optical modulator 17, 
[0020] By having the pixel of a large number arranged in the shape of a grid, and choosing the transparency 
condition and cut off state of light for every pixel, the space optical modulator 18 can modulate light 
spatially with optical reinforcement, and can generate now the information light which supported 
information. A liquid crystal device can be used as this space optical modulator 18. 
[0021] Further, pickup 1 1 is equipped with the CCD array 20 arranged in the direction reflected by half- 
reflector 19b of the prism block 19, after the return light from the optical information record mediimi 1 
passes the space optical modulator 18. 

[0022] Pickup 1 1 equips the side of an opposite hand with the beam splitter 23, the collimator lens 24, and 
light equipment 25 which have been arranged sequentially from the prism block 19 side in the space optical 
modulator 18 in the prism block 19 further. The beam splitter 23 has half-reflector 23a to which the 45 
degrees of the direction of a normal were leaned to the direction of an optical axis of a collimator lens 24. 
Light equipment 25 can carry out outgoing radiation of the light of the coherent linearly polarized light, and 
semiconductor laser can be used for it. 

[0023] As for the photodetector 26 by which the light from a light equipment 25 side has been arranged in 
the direction reflected by half-reflector 23a of a beam splitter 23, and the photodetector 26 in a beam splitter 
23, pickup 1 1 equips the opposite hand with the convex lens 27, the cylindrical lens 28, and the 
quadrisection photodetector 29 which have been arranged sequentially from a beam splitter 23 side further. 
A photodetector 26 receives the light from light equipment 25, and in order that the output may carry out 
regulating automatically of the output of light equipment 25, it is used. The quadrisection photodetector 29 
has four light sensing portions 29a-29d divided by parting line 30b of the direction which intersects 
perpendicularly with parting line 30a and this parallel to a direction corresponding to the direction of a truck 
in the optical information record medium 1, as shown in drawing 3 . The cylindrical lens 28 is arranged so 
that the medial axis of the cylinder side may make 45 degrees to the parting lines 30a and 30b of the 
quadrisection photodetector 29, 

[0024] In addition, the phase space optical modulator 17, the space optical modulator 18, and light 
equipment 25 in pickup 1 1 are controlled by the controller 90 in drawing 2 R> 2. The controller 90 holds the 
information on two or more modulation pattems for modulating the phase of light spatially in the phase 
space optical modulator 17. Moreover, a control unit 91 can choose the modulation pattern of arbitration 
now from two or more modulation pattems. And a controller 90 gives the information on the modulation 
pattern chosen by the modulation pattern or control imit 91 which oneself chose according to predetermined 
conditions to the phase space optical modulator 17, and the phase space optical modulator 17 modulates the 
phase of light spatially by the corresponding modulation pattem according to the information on the 
modulation pattem given from a controller 90. 

[0025] Moreover, the reflection factor of each ******** 15^ 19^ pickup 1 1 is suitably set up so that 
the reinforcement of the information light which carries out incidence to the optical information record 
medium 1 , and the reference beam for record may become equal. 

[0026] Drawing 3 is the block diagram showing tiie configuration of the detector 85 for detecting focal error 
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signal FE, the tracking error signal TE, and a regenerative signal RF based on the output of the quadrisection 
photodetector 29. The adder 31 with which this detector 85 adds each light sensing portions [ of the vertical 
angle of the quadrisection photodetector 29 / 29a and 29d ] output. The adder 32 adding each output of the 
light sensing portions 29b and 29c of the vertical angle of the quadrisection photodetector 29, The subtractor 
33 which calculates the difference of the output of an adder 31, and the output of an adder 32, and generates 
focal error signal FE by the astigmatism method, The adder 34 adding each output of the light sensing 
portions 29a and 29b which adjoin each other along the direction of a truck of the quadrisection 
photodetector 29, The adder 35 adding each light sensing portions [ which adjoin each other along the 
direction of a truck of the quadrisection photodetector 29 / 29c and 29d ] output. The difference of the 
output of an adder 34 and the output of an adder 35 was calculated, and it has the adder 37 which adds the 
subtractor 36 which generates the tracking error signal TE by the push pull method, and the output of an 
adder 34 and the output of an adder 35, and generates a regenerative signal RF. In addition, with the gestalt 
of this operation, a regenerative signal RF is a signal which reproduced the information recorded on the 
address servo area 6 in the optical information record medium 1 . 

[0027] Next, at the time of a servo, at the time of record, it divides at the time of playback and an operation 
of the optical information record regenerative apparatus in the gestalt of this operation is explained in order. 
In addition, at the time of a servo, at the time of record, it is controlled to maintain a regular rotational 
frequency also at the time of any at the time of playback, and the optical information record medium 1 
rotates it with a spindle motor 82. 

[0028] First, the operation at the time of a servo is explained with reference to drawing 4 . At the time of a 
servo, it changes all the pixels of the space optical modulator 1 8 into a transparency condition. The output of 
the outgoing radiation light of light equipment 25 is set as the low-power output for playback. In addition, a 
controller 90 is considered as the above-mentioned setting out, while the timing to which the outgoing 
radiation light of an objective lens 12 passes through the address servo area 6 is predicted based on the basic 
clock reproduced from the regenerative signal RF and the outgoing radiation light of an objective lens 12 
passes through the address servo area 6. 

[0029] Light by which outgoing radiation was carried out from light equipment 25 is made the parallel flux 
of light by the collimator lens 24, and carries out incidence to a beam sphtter 23, a part of quantity of light is 
penetrated by half-reflector 23a, and a part is reflected. The light reflected by half-reflector 23a is received 
by the photodetector 26. Incidence of the light which penetrated half-reflector 23a is carried out to the prism 
block 19, and a part of quantity of light penetrates half-reflector 19b. The space optical modulator 18 is 
passed, it is reflected by reflector 15b of the prism block 15, and a part of quantity of light penetrates half- 
reflector 15a, and also 2 division rotatory-polarization plate 14 is passed, and it is condensed with an 
objective lens 12, and the light which penetrated half-reflector 19b is irradiated by the information record 
medium 1 so that it may converge on the interface of the hologram layer 3 in the optical information record 
medium 1 , and a protective layer 4. It is reflected by the reflective film 5 of the optical information record 
medium 1 , and in that case, the embossing pit in the address servo area 6 becomes irregular, and this light 
returns to an objective lens 12 side. 

[0030] Return light from the optical information record medium 1 is made into the parallel flux of light with 
an objective lens 12, 2 division rotatory-polarization plate 14 is passed again, incidence is carried out to the 
prism block 15, and a part of quantity of light penetrates half-reflector 15a. It is reflected by reflector 15a, 
the retum light which penetrated half-reflector 15a passes the space optical modulator 18, and a part of 
quantity of light penetrates half-reflector 19b of the prism block 19. After carrying out incidence to a beam 
splitter 23, reflecting a part of quantity of light by half-reflector 23 a and the retum light which penetrated 
half-reflector 19b passing a convex lens 27 and a cylindrical lens 28 in order, it is detected by the 
quadrisection photodetector 29. And while focal error signal FE, the tracking error signal TE, and a 
regenerative signal RF are generated by the detector 85 shown in drawing 3 and a focus servo and a tracking 
servo are performed based on these signals based on the output of this quadrisection photodetector 29, 
playback of a basic clock and distinction of the address are performed. 

[0031] In addition, in setting out at the time of the above-mentioned servo, the configuration of pickup 1 1 
becomes being the same as that of the configuration of pickup of for [ to the usual optical disks, such as CD 
(compact disc), DVD (a digital video disc or digital versatile disk), and HS (hyper-storage disk), / record 
and for playback ]. Therefore, it is also possible to constitute from an optical information record 
regenerative apparatus 10 in the gestalt of this operation so that compatibility with the usual optical disk unit 
may be given. 

[0032] Here, A polarization and B polarization which are used by next explanation are defined as follows, 
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That is, as shown in drawing 1 0 , A polarization is made into the linearly polarized light which rotated [ S 
polarization ] the -i-45-degree polarization direction for -45 degrees or P polarization, and B polarization 
makes S polarization the linearly polarized light which rotated the -45-degree polarization direction for +45 
degrees or P polarization. As for A polarization and B polarization, the polarization direction lies at right 
angles mutually. In addition, S polarization is the linearly polarized light with the polarization direction 
vertical to plane of incidence (space of drawing 1 ), and P polarization is the linearly polarized light with the 
polarization direction parallel to plane of incidence. 

[0033] Next, the operation at the time of record is explained. Drawing 6 R> 6 is the explanatory view 
showing the condition of the pickup 1 1 at the time of record. At the time of record, the space optical 
modulator 1 8 chooses a transparency condition (henceforth ON), and a cut off state (henceforth OFF) for 
every pixel according to the information to record, modulates the passing light spatially and generates 
information light. With the gestalt of this operation, 1-bit information is expressed by 2 pixels, one side of 
the 2 pixels corresponding to 1-bit information is turned on, and another side is surely made off 
[0034] Moreover, the phase space optical modulator 17 generates the reference beam for record which 
modulates the phase of light spatially and by which the phase of light was modulated spatially to the passing 
light by giving phase contrast 0 (rad) or pi (rad) selectively on the basis of a predetermined phase for every 
pixel according to a predetermined modulation pattern. A controller 90 gives the information on the 
modulation pattern chosen by the modulation pattern or control unit 91 which oneself chose according to 
predetermined conditions to the phase space optical modulator 17, and the phase space optical modulator 17 
modulates the phase of the passing light spatially according to the information on the modulation pattern 
given from a controller 90. 

[0035] The output of the outgoing radiation light of light equipment 25 is made into the high power for 
record in pulse. In addition, a controller 90 is considered as the above-mentioned setting out, while the 
timing to which the outgoing radiation light of an objective lens 12 passes a data area 7 is predicted based on 
the b£isic clock reproduced from the regenerative signal RF and the outgoing radiation light of an objective 
lens 12 passes a data area 7. While the outgoing radiation light of an objective lens 12 passes a data area 7, a 
focus servo and a tracking servo are not performed, but the objective lens 12 is being fixed. Moreover, in the 
following explanation, light equipment 25 shall carry out outgoing radiation of the light of P polarization. 
[0036] As shown in drawing 6 , by the collimator lens 24, light of P polarization by which outgoing 
radiation was carried out from light equipment 25 is made into the parallel flux of light, and carries out 
incidence to a beam splitter 23, a part of quantity of light penetrates half-reflector 23 a, and it carries out 
incidence of it to the prism block 19. As for the light which carried out incidence to the prism block 19, a 
part of quantity of li^t penetrates half-reflector 19b, and a part of quantity of light is reflected by half- 
reflector 19b. The space optical modulator 18 is passed, it becomes irregular spatially according to the 
information recorded in that case, and the light which penetrated half-reflector 19b turns into information 
light. It is reflected by reflector 15b of the prism block 15, a part of quantity of light penetrates half-reflector 
15a, and this information light passes 2 division rotatory-polarization plate 14. Here, the polarization 
direction rotates +45 degrees of light which passed rotatory-polarization plate 14L of 2 division rotatory- 
polarization plate 14, and it becomes the light of A polarization, and the polarization direction rotates -45 
degrees of light which passed rotatory-polarization plate 14R, and it becomes the light of B polarization. It 
is condensed with an objective lens 12, and the information light which passed 2 division rotatory- 
polarization plate 14 is irradiated by the optical information record medium 1 so that it may converge on the 
interface 5 of the hologram layer 3 in the optical information record medium 1, and a protective layer 4, i.e., 
the reflective film. 

[0037] On the other hand, it is reflected by reflector 19a and the light reflected by half-reflector 19b of the 
prism block 19 passes the phase space optical modulator 17, and in that case, according to a predetermined 
modulation pattem, the phase of light is modulated spatially and it turns into a reference beam for record. 
This reference beam for record turns into light which passes a convex lens 16 and is converged. A part of 
quantity of light is reflected by half-reflector 15a of the prism block 15, and this reference beam for record 
passes 2 division rotatory-polarization plate 14. Here, the polarization direction rotates +45 degrees of light 
which passed rotatory-polarization plate 14L of 2 division rotatory-polarization plate 14, and it becomes the 
light of A polarization, and the polarization direction rotates -45 degrees of light which passed rotatory- 
polarization plate 14R, and it becomes the light of B polarization. It is condensed with an objective lens 12 
and the reference beam for record which passed 2 division rotatory-polarization plate 14 is irradiated by the 
optical information record medium 1, and after converging so that it may once become a minor diameter 
from the interface of the hologram layer 3 and a protective layer 4 most by the near side, it passes the 
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hologram layer 3, emitting. 

[0038] Drawing 7 and drawing 8 are the explanatory views showing the condition of the light at the time of 
record. In addition, in these drawings, the notation shown with the sign 61 expresses P polarization, the 
notation shown with the sign 63 expresses A polarization, and the notation shown with the sign 64 expresses 
B polarization. 

[0039] As shown in drawing 7 , it becomes the light of A polarization, the optical information record 
medium 1 irradiates through an objective lens 12, and the hologram layer 3 is passed, and while converging 
so that it may become a minor diameter most on the reflective film 5, it is reflected by the reflective film 5, 
and information light 51L which passed rotatory-polarization plate 14L of 2 division rotatory-polarization 
plate 14 passes a hologram 3 again. Moreover, reference beam 52L for record which passed rotatory- 
polarization plate 14L of 2 division rotatory-polarization plate 14 becomes the light of A polarization, is 
irradiated by the information record medium 1 through an objective lens 12, and after converging so that it 
may once become a minor diameter from the interface of the hologram layer 3 and a protective layer 4 most 
by the near side, it passes the hologram layer 3, emitting. And when information light 51L of A polarization 
reflected by the reflective film 5 in the hologram layer 3 and reference beam 52L for record of A 
polarization which progresses to the reflective film 5 side interfere, an interference pattern is formed and the 
output of the outgoing radiation light of light equipment 20 turns into high power, the interference pattern is 
recorded in volume in the hologram layer 3. 

[0040] Moreover, as shown in drawing 8 , it becomes the light of B polarization, the information record 
medium 1 irradiates through an objective lens 12, and the hologram layer 3 is passed, and while converging 
so that it may become a minor diameter most on the reflective film 5, it is reflected by the reflective film 5, 
and information light 51R which passed rotatory-polarization plate 14R of 2 division rotatory-polarization 
plate 14 passes a hologram 3 again. Moreover, reference beam 52R for record which passed rotatory- 
polarization plate 14R of 2 division rotatory-polarization plate 14 becomes the light of B polarization, is 
irradiated by the information record medium 1 through an objective lens 12, and after converging so that it 
may once become a minor diameter from the interface of the hologram layer 3 and a protective layer 4 most 
by the near side, it passes the hologram layer 3, emitting. And when information light 51R of B polarization 
reflected by the reflective film 5 in the hologram layer 3 and reference beam 52R for record of B 
polarization which progresses to the reflective film 5 side interfere, an interference pattern is formed and the 
output of the outgoing radiation light of light equipment 20 tums into high power, the interference pattem is 
recorded in volume in the hologram layer 3. 

[0041] As shown in drawing 7 and drawing 8 , with the gestalt of this operation, information light and the 
reference beam for record are irradiated from the same field side to the hologram layer 3 so that the optical 
axis of information light and the optical axis of the reference beam for record may be arranged on the same 
line. 

[0042] It is possible to carry out multiplex record of the information by phase-encoding multiplex in the 
same part of the hologram layer 3 by changing the modulation pattem of the reference beam for record, and 
performing record actuation of multiple times in the same part of the hologram layer 3, with the gestalt of 
this operation. 

[0043] Thus, with the gestalt of this operation, the hologram of a reflective mold (Lippmann mold) is 
formed in the hologram layer 3. In addition, since the polarization direction intersects perpendicularly, it 
does not interfere in information light 51L of A polarization, and reference beam 52R for record of B 
polarization, and similarly, since the polarization direction intersects perpendicularly, they do not interfere 
in information light 51R of B polarization, and reference beam 52L for record of A polarization. Thus, with 
the gestalt of this operation, generating of an excessive interference fiinge is prevented and lowering of SN 
(signal-to-noise) ratio can be prevented. 

[0044] Moreover, with the gestalt of this operation, it irradiates so that it may become a minor diameter 
most on the interface of the hologram layer 3 in the optical information record medium 1 , and a protective 
layer 4 and may converge as mentioned above, and it is reflected by the reflective film 5 of the information 
record medium 1, and information light returns to an objective lens 12 side. Incidence of this return light is 
carried out to the quadrisection photodetector 29 like the time of a servo. Therefore, it is possible to perform 
a focus servo with the gestalt of this operation using the light which carries out incidence to this 
quadrisection photodetector 29 also at the time of record. In addition, since it converges so that it may 
become a minor diameter from the interface of the hologram layer 3 in the optical information record 
medium 1, and a protective layer 4 most by the near side, and the reference beam for record tums into 
divergence light, even if it is reflected by tiie reflective film 5 of the information record medium 1 and it 
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returns to an objective lens 12 side, image formation of it is not carried out on the quadrisection 
photodetector 29. 

[0045] In addition, it is possible to decide the magnitude of the field (hologram) where one interference 
pattern by information light and the reference beam is recorded in volume in the hologram layer 3 by 
moving a convex lens 16 forward and backward, or changing the scale factor with the gestalt of this 
operation to be arbitration. 

[0046] Next, the operation at the time of playback is explained with reference to drawing 9 . At the time of 
playback, all the pixels of the space optical modulator 18 are turned ON. Moreover, a controller 90 gives the 
information on the modulation pattern of the reference beam for record at the time of record of the 
information which it is going to reproduce to the phase space optical modulator 17, and generates the 
reference beam for playback by which the phase space optical modulator 17 modulated the phase of the 
passing light spatially according to the information on the modulation pattem given from a controller 90, 
and the phase of light was modulated spatially. 

[0047] The output of the outgoing radiation light of light equipment 25 is made into the low-power output 
for playback. In addition, a controller 90 is considered as the above-mentioned setting out, while the timing 
to which the outgoing radiation light of an objective lens 12 passes a data area 7 is predicted based on the 
basic clock reproduced from the regenerative signal RF and the outgoing radiation light of an objective lens 
12 passes a data area 7. While the outgoing radiation light of an objective lens 12 passes a data area 7, a 
focus servo and a tracking servo are not performed, but the objective lens 12 is being fixed. 
[0048] As shown in drawing 9 , by the collimator lens 24, light of P polarization by which outgoing 
radiation was carried out from light equipment 25 is made into the parallel flux of light, and carries out 
incidence to a beam splitter 23, a part of quantity of light penetrates half-reflector 23a, and it carries out 
incidence of it to the prism block 19. As for the light which carried out incidence to the prism block 19, a 
part of quantity of light is reflected by half-reflector 19b, it is reflected by reflector 19a and this reflected 
light passes the phase space optical modulator 17, and in that case, according to a predetermined modulation 
pattem, the phase of light is modulated spatially and it tums into a reference beam for playback. This 
reference beam for playback tums into light which passes a convex lens 16 and is converged. A part of 
quantity of light is reflected by half-reflector 15a of the prism block 15, and this reference beam for 
playback passes 2 division rotatory-polarization plate 14. Here, the polarization direction rotates +45 
degrees of light which passed rotatory-polarization plate 14L of 2 division rotatory-polarization plate 14, 
and it becomes the light of A polarization, and the polarization direction rotates -45 degrees of light which 
passed rotatory-polarization plate 14R, and it becomes the light of B polarization. It is condensed with an 
objective lens 12 and the reference beam for playback which passed 2 division rotatory-polarization plate 14 
is irradiated by the optical information record medium 1 , and after converging so that it may once become a 
minor diameter from the interface of the hologram layer 3 and a protective layer 4 most by the near side, it 
passes the hologram layer 3, emitting. 

[0049] Drawing 10 and drawing 1 1 are the explanatory views showing the condition of the light at the time 
of playback. In addition, in these drawings, the notation shown with the sign 61 expresses P polarization, the 
notation shown with the sign 62 expresses S polarization, the notation shown with the sign 63 expresses A 
polarization, and the notation shown with the sign 64 expresses B polarization. 

[0050] As shown in drawing 10 , reference beam 53L for playback which passed rotatory-polarization plate 
14L of 2 division rotatory-polarization plate 14 becomes the light of A polarization, the optical information 
record medium 1 irradiates through an objective lens 12, and after converging so that it may once become a 
minor diameter from the interface of the hologram layer 3 and a protective layer 4 most by the near side, the 
hologram layer 3 is passed, emitting. Consequently, playback light 54L corresponding to information light 
51L at the time of record occurs from the hologram layer 3. This playback light 54L progresses to an 
objective lens 12 side, is made into the parallel flux of light with an objective lens 12, pcisses 2 division 
rotatory-polarization plate 14 again, and becomes the light of S polarization. 

[0051] Moreover, as shown in drawing 1 1 , reference beam 53R for playback which passed rotatory- 
polarization plate 14R of 2 division rotatory-polarization plate 14 becomes the light of B polarization, the 
optical information record medium 1 irradiates through an objective lens 12, and after converging so that it 
may once become a minor diameter from the interface of the hologram layer 3 and a protective layer 4 most 
by the near side, the hologram layer 3 is passed, emitting. Consequently, playback light 54R corresponding 
to information light 51R at the time of record occvirs from the hologram layer 3. This playback light 54R 
progresses to an objective lens 12 side, is made into the parallel flux of light with an objective lens 12, 
passes 2 division rotatory-polarization plate 14 again, and becomes the light of S polarization. 
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[0052] Incidence of the playback light which passed 2 division rotatory-polarization plate 14 is carried out 
to the prism block 15, and a part of quantity of light penetrates half-reflector 15a. It is reflected by reflector 
15a, and the space optical modulator 18 is passed, a part of quantity of light is reflected by half-reflector 19b 
of the prism block 19, and incidence of the playback light which penetrated half-reflector 15a is carried out 
to the CCD array 20, and it is detected by the CCD array 20. On the CCD array 20, image formation of the 
pattem of ON by the space optical modulator 1 8 at the time of record and OFF is carried out, and 
information is reproduced by detecting this pattem. 

[0053] In addition, when the modulation pattem of the reference beam for record is changed and multiplex 
record of two or more information is carried out at the hologram layer 3, only the information corresponding 
to the reference beam for record of the modulation pattem same among two or more information as the 
modulation pattem of the reference beam for playback is reproduced. 

[0054] As shown in drawing 10 and drawing 1 1 , with the gestalt of this operation, exposure of the reference 
beam for playback and collection of playback li^t are performed from the same field side of the hologram 
layer 3 so that the optical axis of the reference beam for playback and the optical axis of playback light may 
be arranged on the same line. 

[0055] Moreover, with the gestalt of this operation, incidence of a part of playback light is carried out to the 
quadrisection photodetector 29 like the return light at the time of a servo. Therefore, it is possible to perform 
a focus servo with the gestalt of this operation using the light which carries out incidence to this 
quadrisection photodetector 29 also at the time of playback. In addition, since it converges so that it may 
become a minor diameter from the interface of the hologram layer 3 in the optical information record 
medium 1, and a protective layer 4 most by the near side, and the reference beam for playback turns into 
divergence light, even if it is reflected by the reflective film 5 of the optical information record medium 1 
and it retums to an objective lens 12 side, image formation of it is not carried out on the quadrisection 
photodetector 29. 

[0056] By the way, when detecting the two-dimensional pattem of playback Ught, it is necessary to position 
playback light and the CCD array 20 to accuracy, or to recognize the criteria location in the pattem of 
playback light from the detection data of the CCD array 20 by the CCD array 20. The latter is adopted with 
the gestalt of this operation. Here, with reference to drawing 12 and drawing 13 , how to recognize the 
criteria location in the pattem of playback light from the detection data of the CCD array 20 is explained. As 
shown in drawing 12 (a), the aperture in pickup 1 1 is divided into two fields 71 L and 71 R symmetrical as a 
core in an optical axis with 2 division rotatory-polarization plate 14. Furthermore, as shown in drawing 12 
(b), aperture is divided into two or more pixels 72 by the space optical modulator 18. This pixel 72 serves as 
a smallest \mit of two-dimensional pattem data. With the gestalt of this operation, 1-bit digital data "0" or 
"1" is expressed by 2 pixels, one side of the 2 pixels corresponding to 1-bit information is turned on, and 
another side is made off In when [ both / ON or when it is both OFF ], 2 pixels becomes error data. Thus, 
expressing 1-bit digital data by 2 pixels has the merit of being able to raise the detection precision of data by 
differential detection. Drawing 13 (a) expresses the 2-pixel group 73 corresponding to 1-bit digital data. The 
field where this group 73 exists is hereafter called data area. He is trying to include the criteria positional 
information which shows the criteria location in the pattem of playback light in information li^t with the 
gestalt of this operation using 2 pixels becoming error data in when [ both / ON or when it is both OFF ]. 
That is, as shown in drawing 13 (b), error data are intentionally arranged by the predetermined pattem to the 
field 74 of a cross which consists of a part with an parallel to the parting line of 2 division rotatory- 
polarization plate 14 width of face of 2 pixels, and a part with a vertical to a parting line width of face of 2 
pixels. The pattem of these error data is hereafter called pixel pattem for tracking. This pixel pattem for 
tracking serves as criteria positional information. In addition, in drawing 13 (b), a sign 75 expresses the 
pixel of ON and the sign 76 expresses the pixel of OFF. Moreover, the 4-pixel field 77 for a core is always 
turned OFF. 

[0057] If the pixel pattem for tracking and the pattem corresponding to the data to record are set, it will 
become a two-dimensional pattem as shown in drawing 14 (a). With the gestalt of this operation, while 
turning OFF the upper half in drawing among fields other than a data area and turning ON a lower half 
fiirther, if fields other than a data area and a reverse condition, i.e., fields other than a data area, are off and 
fields other than ON and a data area are ON, suppose that it is off about the pixel which touches fields other 
than a data area in a data area. This becomes possible [ detecting the bovmdary part of a data area more 
clearly ] from the detection data of the CCD array 20. 

[0058] The interference pattem of the information light and the reference beam for record by which the 
space modulation was carried out according to the two-dimensional pattem as shown in drawing 14 (a) at 
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the time of record is recorded on the hologram layer 3. As the pattern of the playback light obtained at the 
time of playback was shown in drawing 14 (b), contrast falls compared with the time of record, and the SN 
ratio is getting worse. Although the pattern of playback light as shown in drawing 14 (b) is detected and data 
are distinguished by the CCD array 20 at the time of playback, in that case, the pixel pattem for tracking is 
recognized and data are distinguished by making the location into a criteria location. 
[0059] Drawing 15 (a) expresses notionally the content of the data distinguished from the pattem of 
playback light. A-1-1 in drawing etc. — the data whose field which attached the sign is 1 bit, respectively are 
expressed. With the gestalt of this operation, it divides into the four fields 78A, 78B, 78C, and 78D by 
dividing a data area in the field 74 of a cross in which the pixel pattem for tracking was recorded. And the 
diagonal fields 78 A and 78C are doubled, a rectangular field is formed, the diagonal fields 78B and 78D are 
doubled similarly, and he forms a rectangular field, and is trying to form an ECC table by arranging the field 
of two rectangles up and down, as shown in drawing 15 (b). An ECC table is a table of the data which added 
and formed error correction codes (ECC), such as the CRC (cyclic redundancy check) code, in the data 
which should be recorded. In addition, drawing 15 (b) can show an example of the ECC table of a n line m 
train, and can also design other arrays freely. Moreover, the part which the data array shown in drawing 15 
(a) uses the part of the ECC tables shown in drawing 1 5 (b), and is not used for the data array shown in 
drawing 1 5 (a) among the ECC tables shown in drawing 15 (b) is not concerned with the content of data, but 
let it be a fixed value. At the time of record, decompose into foxir fields 78A, 78B, 78C, and 78D, and an 
ECC table as shown in drawing 15 (b) is recorded on the optical information record medium 1 , as shown in 
drawing 15 (a). At the time of playback, the data of an array as shown in drawing 15 (a) are detected, an 
ECC table as rearranged this and shown in drawing 15 (b) is reproduced, an error correction is performed 
based on this ECC table, and data are reproduced. 

[0060] Recognition of the criteria location (pixel pattem for tracking) in the pattem of the above playback 
light and an error correction are performed by the digital disposal circuit 89 in drawing 2 . 
[0061] As explained above, according to the optical information record regenerative apparatus 10 in the 
gestalt of this operation Enabling multiplex record of information by phase-encoding multiplex to the optical 
information record medium 1 The exposure of the reference beam for record to the optical information 
record medium 1 at the time of record, and information light, Since it was made to perform exposure of the 
reference beam for record to the optical information record medium 1 at the time of playback, and collection 
of playback light on the same shaft from the same field side to the optical information record medium 1 
altogether Compared with the conventional holographic recording method, the optical system for record or 
playback can be constituted small, and the problem of the stray light like [ in the case of being the 
conventional holographic recording method ] does not arise. Moreover, according to the gestalt of this 
operation, the optical system for record and playback can consist of forms of the same pickup 1 1 as the 
usual optical disk unit. Therefore, random access to the optical information record medium 1 can be 
performed easily. 

[0062] Moreover, since the information for performing a focus servo and a tracking servo is recorded on the 
optical information record medium 1 and it enabled it to perform a focus servo and a tracking servo using 
this information according to the gestalt of this operation, while being able to position light for record or 
playback with a sufficient precision, consequently a remover kinky thread tee's being good and random 
access's becoming easy, recording density, storage capacity, and a transfer rate can be enlarged. By record of 
this operation, it becomes possible especially to increase recording density, storage capacity, and a transfer 
rate by leaps and bounds conjointly with multiplex record of the information by phase-encoding multiplex 
being possible. For example, when the multiplex record of a series of information is made to be carried out 
in the same part of the hologram layer 3, changing the modulation pattem of the reference beam for record, 
it becomes possible to perform informational record and playback at a high speed extremely. 
[0063] Moreover, according to the gestalt of this operation, since it is unreproducible if the reference beam 
for playback of the same modulation pattem as the modulation pattem of the reference beam for record at 
the time of record of the information is not used for the information recorded on the optical information 
record medium 1 , a copy protection and a security protection are easily realizable. Moreover, according to 
the gestalt of this operation, the information (for example, various kinds of software) on varieties that the 
modulation patterns of a reference beam differ is recorded on the optical information record medium 1 . The 
optical information record-medium 1 very thing becomes realizable [ service of providing for a user 
comparatively cheaply, smelling a user's information on the modulation pattem of the reference beam which 
responds for asking and makes information on various kinds refreshable, and providing according to an 
individual for pay as information ]. 
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[0064] Moreover, since it was made to include the criteria positional information which shows the criteria 
location in the pattern of playback light in information light according to the optical information record 
regenerative apparatus 10 in the gestalt of this operation, recognition of the pattem of playback light 
becomes easy. 

[0065] Moreover, since the information recorded on the record medium by the embossing pit by making 
pickup 1 1 into the condition at the time of the servo shown in drawing 4 is reproducible according to the 
optical information record regenerative apparatus 10 in the gestalt of this operation, it becomes possible to 
give compatibility with the conventional optical disk unit. 

[0066] Moreover, in order to make the modulation pattem of the phase of a different reference beam 
correspond in each of the information by which multiplex record is carried out to the optical information 
record medium 1 according to the optical information record regenerative apparatus 10 in the gestalt of this 
operation, the duplicate of the optical information record medium 1 with which information was recorded is 
very difficult. Therefore, an illegal duplicate can be prevented. 

[0067] Moreover, in the optical information record medixun 1 in the gestalt of this operation, since the 
hologram layer 3 on which information is recorded using holography, and the layer on which the 
information on the address etc. is recorded by the embossing pit are separated, if it is going to reproduce the 
optical information record medium 1 with which information was recorded, these two layers must be made 
to correspond, a duplicate is difficult also fi-om this point and an illegal duplicate can be prevented. 
[0068] Next, the optical information record regenerative apparatus in the gestalt of operation of the 2nd of 
this invention is explained. The gestalt of this operation is the example which made it possible to use 
together phase-encoding multiplex and hole burning mold wavelength multiplexing, and to perform 
multiplex record. The configuration of the optical whole information record regenerative apparatus in the 
gestalt of this operation is the same as that of the abbreviation for the configuration of the optical 
information record regenerative apparatus 10 in the gestalt of the 1st operation shown in drawing 2 . 
[0069] Introduction and hole burning mold wavelength multiplexing are explained briefly. A hole buming 
means the phenomenon which produces change of the rate of optical absorption in the wavelength location 
of incident light in an optical absorption spectrum, and it is also called a photograph chemical hole buming. 
Hereafter, the ingredient which starts a hole buming, i.e., the ingredient which produces change of the rate 
of optical absorption in the wavelength location of incident light in an optical absorption spectrum, is called 
hole buming ingredient. Generally a hole buming ingredient is an ingredient with which optical absorption 
core (called guest.) ingredients, such as coloring matter, were distributed by the medium (called host.) 
ingredient with irregular structure of an amorphous substance etc. This hole buming ingredient has a 
broadcloth optical absorption spectrum by the superposition of many guests' optical absorption spectrum 
under very low temperature. Into such a hole buming ingredient, if the light of specific wavelength 
(however, wavelength in the optical absorption band of a hole buming ingredient), such as a laser beam, is 
irradiated, in order that only the guest who has a resonance spectrum corresponding to the wavelength may 
move to the energy level which changes with photochemical reactions, reduction of the rate of optical 
absorption arises in the wavelength location of light irradiated in the optical absorption spectmm of a hole 
buming ingredient. 

[0070] Drawing 16 expresses the condition that reduction of the rate of optical absorption arose in two or 
more wavelength locations, by the exposure of the light of two or more wavelength in the optical absorption 
spectrum of a hole buming ingredient. In a hole buming ingredient, the part into which the rate of optical 
absorption decreased by the exposure of light is called a hole. Since this hole is very small, it becomes 
possible to change wavelength into a hole buming ingredient and to carry out multiplex record of two or 
more information, and the approach of such multiplex record is called hole buming mold wavelength 
multiplexing. Since it is the magnitude of about 10 - 2nm, a hole is 103-104 with a hole buming ingredient. 
It is thought that the multiplicity of extent is obtained. In addition, the detailed explanation about a hole 
buming is indicated by "the Corona Publishing issuance "the foundation of optical memory", 104-133 page, 
1990", and the above-mentioned reference "research of real-time new record playback of ttie wavelength 
multiplexing mold hologram using PHB." 

[0071] Wavelength is changed and it enables it to form two or more holograms to a hole buming ingredient 
in this example using above-mentioned hole bxmiing mold wavelength multiplexing. Therefore, in the 
optical information record medium 1 used with the optical information record regenerative apparatus in the 
gestalt of this operation, the hologram layer 3 is formed with the above-mentioned hole buming ingredient. 
[0072] Moreover, in this example, the light equipment 25 in pickup 1 1 makes selectively light with two or 
more coherent wavelength which can be set in the optical absorption band of the hole buming ingredient 
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which forms the hologram layer 3 the thing in which outgoing radiation is possible. The tunable laser 
equipment which has the wavelength selection components (prism, diffraction grating, etc.) which choose 
the wavelength of the outgoing radiation light of dye laser and this dye laser as such light equipment 25, the 
tunable laser equipment which has a wavelength sensing element using the nonlinear optical element which 
changes the wavelength of the outgoing radiation light of laser and this laser can be used. 
[0073] In the gestalt of this operation, Hke the gestalt of the 1st operation, a control unit 91 can choose the 
wavelength of the outgoing radiation light of light equipment 25 from two or more selectable wavelength 
while being able to choose the modulation pattern of a reference beam from two or more modulation 
pattems. And a controller 90 gives the information on the wavelength chosen by the wavelength which 
oneself chose according to predetermined conditions, or the control unit 91 to light equipment 25, and light 
equipment 25 carries out outgoing radiation of the corresponding light of wavelength according to the 
information on the wavelength given from a controller 90. 

[0074] The configuration of others of the optical information record regenerative apparatus in this example 
is the same as that of the gestalt of the 1 st operation. 

[0075] In the optical information record regenerative apparatus in this example, the wavelength of the 
outgoing radiation light of light equipment 25 is chosen from two or more selectable wavelength at the time 
of record. Thereby, a selected information light and the selected reference beam for record of wavelength 
are generated. At this example, hole burning mold wavelength multiplexing can perform multiplex record in 
the same part of the hologram layer 3 by changing the wavelength of information light and the reference 
beam for record, and performing record actuation of multiple times. 

[0076] Moreover, in the same part of the hologram layer 3, on a certain wavelength, the modulation pattern 
of the reference beam for record is changed, record actuation of multiple times is performed, phase- 
encoding multiplex and hole burning mold wavelength multiplexing can be used together, and multiplex 
record can be performed in the optical information record regenerative apparatus in this example by 
changing the modulation pattem of the reference beam for record similarly on the wavelength of fiirther 
others, and performing record actuation of multiple times. In this case, the multiplicity of NxM will be 
obtained when the multiplicity according the multiplicity by phase-encoding multiplex to N and hole 
buming mold wavelength multiplexing is set to M. Therefore, according to this example, compared with the 
gestalt of the 1st operation, it becomes possible to increase more recording density, storage capacity, and a 
transfer rate. 

[0077] Moreover, according to this example, since it is unreproducible if the reference beam for playback of 
the same wavelength as the wavelength of the information light at the time of record of the information and 
the reference beam for record is not used for the information recorded on the optical information record 
medium 1 , a copy protection and a security protection are easily realizable like the gestalt of the 1 st 
operation. Furthermore, when phase-encoding multiplex and hole buming mold wavelength multiplexing 
are used together and multiplex record is performed, it is the same wavelength as the wavelength of the 
information light at the time of record of the information, and the reference beam for record, and since it is 
unreproducible if the reference beam for playback of the same modulation pattem as the modulation pattem 
of the reference beam for record is not used, it becomes possible to realize a copy protection and a security 
protection more firmly. 

[0078] Moreover, according to the gestalt of this operation, the information on varieties that the wavelength 
of information light and the reference beam for record differs from the modulation pattem of a reference 
beam is recorded on the optical information record medium 1 . The optical information record-medium 1 
very thing becomes realizable [ service of providing for a user comparatively cheaply, smelling the 
information on a user's wavelength of the reference beam which responds for asking and makes information 
on various kinds refreshable and modulation pattem, and providing according to an individual for pay as 
information ]. 

[0079] The other operations and effectiveness in the gestalt of this operation are the same as the gestalt of 
the 1st operation. 

[0080] Next, the optical information record regenerative apparatus in the gestalt of operation of the 3rd of 
this invention is explained. The configuration of the optical whole information record regenerative apparatus 
in the gestalt of this operation is the same as that of the abbreviation for the configuration of the optical 
information record regenerative apparatus 10 in the gestalt of the 1st operation shown in drawing 2 . 
However, the configuration of pickup differs from the gestalt of the 1st operation. 

[0081] The explanatory view showing the configuration of pickup [ in / in drawing 17 / the gestalt of this 
operation ] and drawing 18 are the top views showing the configuration of the' optical unit containing each 
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element which constitutes pickup. 

[0082] The pickup 1 1 1 in the gestalt of this operation equips the travelling direction of the Hght by which 
outgoing radiation is carried out from the light equipment 112 which carries out outgoing radiation of the 
laser beam of the coherent linearly polarized light, and this light equipment 1 12 with the colHmator lens 1 13 
arranged in order [ side / light equipment 1 12 ], the medium concentration filter (it is described as an ND 
filter below neutral density filter;.) 1 14, the optical element 1 15 for rotatory polarization, the polarization 
beam splitter 116, the phase space optical modulator 1 17, the beam splitter 118, and the photodetector 119. 
Light equipment 112 carries out outgoing radiation of the Hght of the linearly polarized light of S 
polarization or P polarization. A collimator lens 1 13 makes outgoing radiation light of light equipment 1 12 
the parallel flux of light, and carries out outgoing radiation. ND filter 1 14 is the property which equalizes 
outgoing radiation luminous-intensity distribution of a collimator lens 113. The optical element 1 15 for 
rotatory polarization carries out the rotatory polarization of the outgoing radiation light of ND filter 114, and 
carries out outgoing radiation of the light containing S polarization component and P polarization 
component. As an optical element 1 15 for rotatory polarization, 1/2 wavelength plate or a rotatory- 
polarization plate is used, for example. A polarization beam splitter 116 reflects S polarization component 
among the outgoing radiation light of the optical element 1 15 for rotatory polarization, and has polarization 
beam splitter side 1 16a which makes P polarization component penetrate. The phase space optical 
modulator 1 17 is the same as the phase space optical modulator 17 in the gestalt of the 1st operation. The 
beam splitter 1 18 has beam splitter side 1 18a. This beam splitter side 1 18a makes for example, P 
polarization component penetrate 20%, and is reflected 80%. A photodetector 119 supervises the quantity of 
light of a reference beam, and it is used in order to perform automatic quantity of light adjustment (it is 
described as APC below auto power controU;.) of a reference beam. The light sensing portion may be 
divided into two or more fields so that this photodetector 119 can also adjust the intensity distribution of a 
reference beam. 

[0083] Pickup 1 1 1 is equipped with the polarization beam splitter 120, 2 division rotatory-polarization plate 
121, and the starting mirror 122 which have been arranged in order [ side / beam splitter 1 18 ] in the 
direction in which the light fi-om light equipment 112 advances further by being reflected by beam splitter 
side 1 18a of a beam splitter 1 18. A polarization beam splitter 120 reflects S polarization component among 
incident light, and has polarization beam splitter side 120a which makes P polarization component penetrate. 
2 division rotatory-polarization plate 121 has rotatory-polarization plate 121R arranged in drawing 17 at a 
part for the right flank of an optical axis, and rotatory-polarization plate 121L arranged at a part for the left 
flank of an optical axis. The rotatory-polarization plates 12 IR and 121L are the same as the rotatory- 
polarization plates 14R and 14L of 2 division rotatory-polarization plate 14 in the gestalt of the 1st 
operation, rotatory-polarization plate 121R rotates the -45 degrees of the polarization directions, and 
rotatory-polarization plate 121 L rotates the +45 degrees of the polarization directions. The starting mirror 
122 is leaned to 45 degrees to the optical axis of the light from 2 division rotatory-polarization plate 121, 
and has the reflector in which the light from 2 division rotatory-polarization plate 121 is reflected towards 
the direction which intersects perpendicularly with the space in drawing 17 . 

[0084] Pickup 1 1 1 is equipped with the movable actuator 124 (R> drawing 1 8 8 reference) in the thickness 
direction and the direction of a truck of the optical information record medium 1 for the objective lens 123 
which counters the transparence substrate 2 side of the optical information record medium 1, and this 
objective lens 123, when the light from 2 division rotatory-polarization plate 121 rises, it has been fiirther 
arranged in the direction which reflects and advances in the reflector of a mirror 122 and the optical 
information record medium 1 is fixed to a spindle 81. 

[0085] Pickup 1 1 1 is equipped with the space optical modulator 125 arranged in order [ side / polarization 
beam splitter 116], the convex lens 126, the beam splitter 127, and the photodetector 128 in the direction in 
which the light from light equipment 112 advances further by being reflected by polarization beam splitter 
side 1 16a of a polarization beam splitter 116. The space optical modulator 125 is the same as the space 
optical modulator 18 in the gestalt of the 1st operation. In the optical information record medium 1, a 
convex lens 126 completes information light by the near side from the reference beam for record, and has 
the fiinction which forms the interference region of the reference beam for record, and information light. 
Moreover, the magnitude of the interference region of the reference beam for record and information light 
can be adjusted now by adjusting the location of this convex lens 126. The beam splitter 127 has beam 
splitter side 127a. This beam splitter side 127a makes for example, S polarization component penetrate 20%, 
and is reflected 80%. A photodetector 128 supervises the quantity of light of information light, and it is used 
in order to perform APC of information light. The light sensing portion may be divided into two or more 
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fields so that this photodetector 128 can also adjust information luminous-intensity distribution. Incidence of 
the light which carries out incidence to a beam splitter 127 from a convex lens 126 side, and is reflected by 
beam splitter side 127a is carried out to a polarization beam splitter 120. 

[0086] Pickup 1 1 1 equips the opposite hand with the convex lens 129, the cylindrical lens 130, and the 
quadrisection photodetector 131 which have been arranged in order [ side / beam splitter 127 ] in the 
polarization beam splitter 120 in a beam splitter 127 further. The quadrisection photodetector 131 is the 
same as that of the quadrisection photodetector 29 in the gestalt of the 1st operation. The cylindrical lens 28 
is arranged so that the medial axis of the cylinder side may make 45 degrees to the parting line of the 
quadrisection photodetector 131. 

[0087] Pickup 1 1 1 equips the opposite hand with the image formation lens 132 and the CCD array 133 
which have been arranged in order [ side / beam splitter 1 1 8 ] in the polarization beam splitter 120 in a beam 
splitter 1 1 8 further. 

[0088] Pickup 1 1 1 equips the opposite hand with the collimator lens 134 and the light equipment 135 for 
fixation which have been arranged in order [ side / polarization beam splitter 1 16 ] in the space optical 
modulator 125 in a polarization beam splitter 116 farther. The light equipment 135 for fixation carries out 
outgoing radiation of the light for the information recorded on the hologram layer 3 of the optical 
information record medium 1 being established, for example, the ultraviolet radiation with a wavelength of 
266nm. As such light equipment 135 for fixation, a laser Ught source, the light equipment which carries out 
wavelength conversion and carries out outgoing radiation of the outgoing radiation light of a laser light 
source through a nonlinear optics medium are used. A collimator lens 1 34 makes outgoing radiation light of 
the light equipment 135 for fixation the parallel flux of light. Moreover, in this example, the light equipment 
135 for fixation carries out outgoing radiation of the light of S polarization. 

[0089] As shown in drawing 18 , the optical xmit 140 is equipped with the body 141 of an optical imit. In 
addition, drawing 1818 shows only the base part of the body 141 of an optical unit. A collimator lens 113, 
ND filter 1 14, the optical element 1 15 for rotatory polarization, a polarization beam splitter 116, the phase 
space optical modulator 1 17, a beam splitter 1 18, a polarization beam splitter 120, 2 division rotatory- 
polarization plate 121, the starting mirror 122, the space optical modulator 125, a convex lens 126, a beam 
splitter 127, a convex lens 129, a cylindrical lens 130, the above-mentioned image formation lens 132, and 
an above-mentioned collimator lens 134 are attached in the body 141 of an optical unit. 
[0090] Drawing 1 8 shows the example which used 1/2 wavelength plate as an optical element 1 15 for 
rotatory polarization. Moreover, in this example, in the body 141 of an optical unit, in order to adjust the 
ratio of S polarization component and P polarization component in the outgoing radiation light of the optical 
element 1 1 5 for rotatory polarization, the gear 143 for transmitting a revolution of the output shaft of a 
motor 142 and this motor 142 to the optical element 1 15 for rotatory polarization is formed. 
[0091] Drawing 19 shows the example of the optical element 1 15 for rotatory polarization which used the 
rotatory-polarization plate. The optical element 1 1 5 for rotatory polarization in this example has two wedge- 
shaped rotatory-polarization plates 1 15a and 1 15b which counter mutually. As the variation rate at least of 
one side of these rotatory-polarization plates 1 15a and 1 15b was carried out in the direction of an arrow 
head in drawing and it was shown in drawing 19 (a) and (b) with the driving gear which is not illustrated, 
the thickness of the sum total of the rotatory-polarization plates 1 15a and 1 15b in the part which laps the 
rotatory-polarization plates 1 15a and 1 15b changes. The angle of rotation of the light which passes the 
rotatory-polarization plates 1 15a and 1 15b changes by this, consequently the ratio of S polarization 
component and P polarization component in the outgoing radiation light of the optical element 1 15 for 
rotatory polarization changes. In addition, as shown in drawing 19 (a), when the thickness of the sum total 
of the rotatory-polarization plates 1 15a and 1 15b is large, an angle of rotation becomes large, and as shown 
in drawing 19 Qj), when the thickness of the sum total of the rotatory-polarization plates 1 15a and 1 15b is 
small, an angle of rotation becomes small. 

[0092] The actuator 124 is attached in the top face of the body 141 of an optical unit. It unites with the 
actuation circuit 145 which drives this light equipment 1 12, and light equipment 1 12 is attached in the side 
face of the body 141 of a unit with this actuation circuit 145. It unites with the APC circuit 146 and the 
photodetector 1 19 is attached in the side face of the body 141 of a unit with this APC circuit 146. The APC 
circuit 146 is the signal APCref which amplifies the output of a photodetector 1 19 and is used for APC of a 
reference beam. It generates. It unites with the APC circuit 147 and the photodetector 128 is attached in the 
side face of the body 141 of a unit with this APC circuit 147. The APC circuit 147 is the signal APCobj 
which amplifies the output of a photodetector 119 and is used for APC of information light. It generates. In 
the side face of the body [ / near the motor 142 ] 141 of a unit, they are the signals APCref and APCobj from 
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each APC circuit 146,147. It compares and the actuation circuit 148 which drives a motor 142 so that the 
ratio of S polarization component and P polarization component in the outgoing radiation light of the optical 
element 1 15 for rotatory polarization may be in the optimal condition is attached. 

[0093] It unites with a detector 85 (refer to drawing 2 ), and the quadrisection photodetector 131 is attached 
in the side face of the body 141 of a unit with this detector 85. It unites with the digital disposal circuit 149 
which performs actuation of the CCD array 133, processing of the output signal of the CCD array 133, etc., 
and the CCD array 133 is attached in the side face of the body 141 of a unit with this digital disposal circuit 

149. It unites with the actuation circuit 150 which drives this light equipment 135 for fixation, and the light 
equipment 135 for fixation is attached in the side face of the body 141 of a unit with this actuation circuit 

1 50. The input/output port 151 which outputs and inputs various kinds of signals by Hazama of the circuit in 
the optical unit 140 and the outside of the optical unit 140 is fiirther attached in the side face of the body 141 
of a unit. The optical fiber flexible cable 152 containing the optical fiber which transmits a signal using light 
is connected to this input/output port 151. 

[0094] Moreover, although not illustrated, the actuation circuit which drives the actuation circuit and the 
space optical modulator 125 which drive the phase space optical modulator 1 17 is attached in the top face of 
the body 141 of an optical unit. 

[0095] Drawing 20 shows an example of the configuration of the pickup 111 when the laser beam of three 
colors of red (it is hereafter described as R.), green (it is hereafter described as G.), and blue (it is hereafter 
described as B.) is made into the thing in which outgoing radiation is possible as a light of two or more 
wavelength regions and the CCD array 133 also makes light equipment 112 what can detect the light of 
three colors of R, G, and B. 

[0096] The Ught equipment 1 12 in the example shown in drawing 20 is equipped with the color composition 
prism 161 . This color composition prism 161 is equipped with R light incidence section 162R, G light 
incidence section 162G, and B light incidence section 162B. The amendment filters 163R, 163G, and 163B 
are formed in each incidence sections 162R, 162G, and 162B, respectively. Light equipment 1 12 is 
equipped with the semiconductor laser (it is hereafter described as LD.) 164R, 164G, and 164B which 
carries out outgoing radiation of R light, G light, and the B light further, respectively, and the collimator 
lenses 165R, 165G, and 165B which make light by which outgoing radiation was carried out the parallel 
flux of light, and carry out incidence to each incidence sections 162R, 162G, and 162B firom each LD 164R, 
164G, and 164B. From each LD 164R, 164G, and 164B, through collimator lenses 165R, 165G, and 165B 
and the amendment filters 163R, 163G, and 163B, incidence of R light by which outgoing radiation was 
carried out, G light, and the B light is carried out to the color composition prism 161, they are compounded 
by the color composition prism 161, and carry out incidence to ND filter 1 14. In addition, in the example 
shown in drawing 20 , the collimator lens 1 1 3 in drawing 17 is not formed. 

[0097] The CCD array 133 in the example shown in drawing 20 is equipped with the color-separation prism 
171. This color-separation prism 171 is equipped with R light outgoing radiation section 172R, G light 
outgoing radiation section 172G, and B light outgoing radiation section 172B. The amendment filters 173R, 
173G, and 173B are formed in each outgoing radiation sections 172R, 172G, and 172B, respectively. The 
CCD array 133 has been arranged in the location which counters each outgoing radiation sections 172R, 
172G, and 172B fiirther, respectively, and is equipped with CCD 174R, 174G, and 174B which picturizes R 
light image, G light image, and B light image. The light from the image formation lens 132 side is 
decomposed into R light, G light, and B light by the color-separation prism 171, and incidence of this R 
light, G light, and the B light is carried out to CCD 174R, 174G, and 174B through the amendment filters 
173R, 173G, and 173B, respectively. 

[0098] Next, with reference to drawing 21 thru/or drawing 23 , the slide delivery device of the optical unit 
140 in the gestalt of this operation is explained, the part which shows a slide delivery device [ in / in the top 
view in which drawing 2 1 shows a slide delivery device, and drawing 22 / a quiescent state ] — a notching 
side elevation and drawing 23 show a slide delivery device when an optical unit displaces minutely — it is a 
notching side elevation a part. 

[0099] Two shafts 181 A and 181B by which the slide delivery device has been arranged along the migration 
direction of the optical unit 140 at parallel, Lessons is taken from each shafts 181 A and 18 IB, two are 
prepared at a time, and each shafts 181 A and 18 IB are met. The movable bearing 182, It has the flat spring 
183 which connects each bearing 182 and the optical unit 140 elastically, and the linear motor 184 for 
moving the optical unit 140 along with Shafts 181 A and 181B. 

[0100] The linear motor 184 is equipped with the coil 185 connected with the soffit section of the optical 
unit 140, two yokes 186A and 186B of the shape of a frame arranged along the migration direction of the 
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optical unit 140 so that a part may penetrate the inside of a coil 185, and the magnets 1 87A and 1 87B fixed 
so that a coil 185 might be countered at the inner circumference section of Yokes 186A and 186B. 
[0101] Here, an operation of a slide delivery device is explained. If a linear motor 184 is operated, the 
optical unit 140 will displace. When this variation rate is minute, as shov/n in drawing 23 , bearing 182 
deforms the flat spring 183 of Hazama of bearing 182 and the optical unit 140, without displacing. If the 
variation rate of the optical unit 140 crosses the predetermined range, the optical unit 140 will be followed 
and bearing 182 will also be displaced. According to such a slide delivery device, when the variation rate of 
the optical unit 140 is minute, bearing 182 does not displace, therefore wear by slipping of bearing 182 can 
be prevented. Consequently, it becomes possible to drive the optical unit 140 and to perform a tracking 
servo with a linear motor 1 84, securing the endurance and dependability of a slide delivery device. In 
addition, seeking is also performed by the slide delivery device. 

[0102] The actuator 124 held the objective lens 123 and is equipped with the body 182 of an actuator of the 
shape of a pivotable cylindrical shape centering on the shaft 181. Two holes 183 are formed [ this body 182 
of an actuator ] in parallel at the shaft 181. The coil 1 84 for focuses is formed in the periphery section of the 
body 182 of an actuator. Fvirthermore, the coil for access within a visual field which is not illustrated is 
prepared in a part of periphery of this coil 184 for focuses. The actuator 124 is fiirther equipped with the 
magnet 1 85 inserted in each hole 1 83, and the magnet which has been arranged so that the coil for access 
within a visual field may be countered and which is not illustrated. In the quiescent state of an actuator 1 24, 
the objective lens 123 is arranged so that the line which ties the core and shaft 181 of an objective lens 123 
may turn to the direction of a truck. 

[0103] Next, with reference to drawin g 24 thru/or drawing 27 , the approach of positioning (servo) of the 
reference beam to the data area of the optical information record medium 1 in the gestalt of this operation 
and information light is explained. The actuator 124 in the gestalt of this operation can move an objective 
lens 123 now in the thickness direction and the direction of a truck of the optical information record medium 
1. 

[0104] Drawing 24 (a) - (c) shows the actuation for which an objective lens 123 is moved in the direction of 
a truck of the optical information record medium 1 with an actuator 124. The actuator 124 is in the condition 
which showed in (b) in the quiescent state. An actuator 124 changes fi'om the condition (b) Shown to the 
condition which showed in (a) or (c) by energizing in the coil for access within a visual field which is not 
illustrated. Thus, the actuation which moves an objective lens 123 in the direction of a truck of the optical 
information record medium 1 is called access within a visual field in the gestalt of this operation. 
[0105] Drawing 25 shows the migration direction by seeking of an objective lens 123, and the direction of 
access within a visual field. In drawing 25 , a sign 191 expresses the migration direction by seeking of an 
objective lens 123, and the sign 192 expresses the migration direction by access within a visual field of an 
objective lens 123. Moreover, a sign 193 expresses the locus of the core of the objective lens 123 at the time 
of using together migration by seeking, and access within a visual field. In access within a visual field, the 
about 2mm thing for which the core of an objective lens 123 is moved is possible. 

[0106] With the gestalt of this operation, positioning (servo) of a reference beam and information light is 
performed to the data area of the optical information record medium 1 using access within a visual field. 
Drawing 26 is an explanatory view for explaining this positioning. The groove 201 is not formed in the data 
area 7, although the groove 201 is formed in the address servo area 6 for every truck in the optical 
information record medium 1 in the gestalt of this operation as shown in drawing 26 (a). Moreover, while 
being used for playback of a clock, the pit train 202 showing which [ of the both ends of a data area 7 ] is 
adjoined (in the gestalt of this operation, it is called a polarity.) is formed in the edge of the address servo 
area 6. 

[0107] Setting to drawing 26 (b), a sign 203 expresses the locus of the core of the objective lens 123 at the 
time of record or playback. With the gestalt of this operation, when carrying out multiplex record of the 
information by phase-encoding multiplex at a data area 7, or in case the information by which multiplex 
record was carried out is reproduced to a data area 7 As the core of an objective lens 123 was shown in 
drawing 26 (b), without making it stop within a data area 7 The core of an objective lens 123 is moved using 
access within a visual field so that it may reciprocate within the section when the core of an objective lens 
123 includes a part of data area 7 and address servo area 6 of the both sides. And while reproducing a clock 
using the pit train 202, a polarity is judged, and in the section 204 in the address servo area 6, a focus servo 
and a tracking servo are performed using a groove 201 . Within the section 205 containing the data area 7 
during the section 204,204, a tracking servo is not performed but the condition at the time of section 204 
passage is held. It is determined that the location of the clinch in migration of the core of an objective lens 
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123 will turn into a fixed location based on the reproduced clock. Moreover, information is determined that 
the location which carries out multiplex record will also turn into a fixed location based on the reproduced 
clock in a data area 7. In drawing 26 (b), a sign 206 expresses the gate signal which shows the timing of 
record or playback. The time of high (H) level expresses that it is the timing of record or playback with this 
gate signal. In order to carry out multiplex record of the information in the fixed part in a data area 7, for 
example, when a gate signal is high-level, what is necessary is just made to make the output of light 
equipment 112 into the high power for record selectively. Moreover, when a gate signal is high-level, it is 
made to carry out outgoing radiation of the light fi*om light equipment 1 12, or the CCD array 133 has 
electronic shutter ability selectively, in order to reproduce the information by which multiplex record was 
carried out in the fixed part in a data area 7 for example, and a gate signal is high-level, to use electronic 
shutter ability and what is necessary is just made to capture an image. 

[0108] Even when performing comparatively long time amount, record, and playback in the same part of the 
optical information record medium 1 by performing positioning of a reference beam and information light 
by the above approaches, it can prevent that the location which performs record and playback shifts. 
Moreover, even if the optical information record medium 1 is rotating, record and playback can be 
performed in the same situation so that a revolution of the optical information record medium 1 may be 
followed, and it becomes possible in the same part of the optical information record medium 1 to perform 
comparatively long time amount, record, and playback as the optical information record medium 1 is 
standing it still by performing access within a visual field. Moreover, if the technique of performing 
positioning of a reference beam and information light using access within a visual field as mentioned above 
is used, not only the optical disk-like information record medium 1 but when using the optical information 
record medium of other gestalten, such as the shape of a card, it will become possible to perform positioning 
of a reference beam and information light easily. 

[0109] Drawing 27 uses together migration by seeking, and access within a visual field, and expresses an 
example of the locus of the core of the objective lens 123 at the time of accessing two or more [ in the 
optical information record medium 1 ]. In this drawing, the part which the straight line of a lengthwise 
direction expresses seeking, and a lateral straight line expresses migration in other parts of the direction of a 
truck, and is reciprocating within the short section expresses the part which is performing record or 
playback. 

[0110] Next, with reference to drawing 28 and drawing 29 , an example of the cartridge which contains the 
optical information record medium 1 is explained. Drawing 28 is the top view of a cartridge and drawing 29 
is the top view of the cartridge of an open beam condition about a shutter. The cartridge 21 1 in this example 
has the window part 212 which makes some optical information record media 1 contained inside expose, 
and the shutter 213 which open and close this window part 212. The shutter 213 is energized in the direction 
which closes a window part 212, and at the time, as shown in drawing 28 , the window part 212 is closed, 
but when an optical information record regenerative apparatus is equipped with a cartridge 21 1, it is usually 
moved in the direction in which a window part 212 is opened as shown in drawing 29 by the optical 
information record regenerative apparatus. 

[01 1 1] Next, with reference to drawing 30 thru/or drawing 34 , the example of arrangement of the optical 
unit 140 in the case of forming two or more pickup 1 1 1 in one optical information record regenerative 
apparatus is explained. 

[01 12] Drawing 30 shows the example which has arranged two optical units 140 A and 140B so that one side 
of the optical information record medium 1 may be coimtered. Optical unit 140A is the thing of the same 
gestalt (henceforth A type) as the optical unit 140 shown in drawing 21 R> 1 . On the other hand, optical unit 
MOB is the thing of a gestalt (henceforth B type) symmetrical with a field as the optical unit 140 shown in 
drawing 21 . Two optical units 140A and 140B are arranged in the location which counters the optical 
information record medium 1 exposed fi-om the window part 212 of a cartridge 211. Moreover, the slide 
delivery device of each optical units 140A and MOB is arranged so that the core of the objective lens 123 of 
each optical units 140 A and MOB may move along with the line passing through the core of the optical 
information record medium 1 , respectively. 

[01 13] Drawing 31 arranges two optical units, respectively so that each side of the optical information 
record medium 1 may be countered, and it shows the example which prepared a total of four optical units. 
Drawing 32 is the A-A' line sectional view of drawing 3 1 , and drawing 33 is the B-B' line sectional view of 
drawing 3 1 . In this example, two optical units MOA and MOB are arranged, and two optical units MOC and 
MOD are arranged so that the field (firont face in drawing 3 1 ) of another side of the optical information 
record medium 1 may be countered, so that one field (rear face in drawing 3 1 ) of the optical information 
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record medium 1 may be countered. Optical unit 140C is an A type thing, and optical unit 140D is a B type 
thing. 

[01 14] The conditions of arrangement of the optical units 140A and MOB and the slide delivery device of 
those and arrangement of the optical units HOC and MOD and the slide delivery device of those are as 
having explained using drawing 30 R> 0. In addition, in order to use effectively four optical units MOA, 
MOB, MOC, and MOD, it is necessary to use the thing in which record of the information from both sides 
and playback are possible as an optical information record medium 1 . 

[01 15] Drawing 34 arranges eight optical units, respectively so that each field of the optical information 
record medium 1 may be countered, and it shows the example which prepared a total of 16 optical units. 
They are eight optical units 1401-1408 so that one field (front face in drawing 34 ) of the optical information 
record medium 1 may be countered in this example. It is arranged, and eight optical units 1409-14016 are 
arranged so that the field (rear face in drawing 3434 ) of another side of the optical information record 
medium 1 maybe countered. The optical unit 1401, 1403, 1405, 1407, and 14010, 14012, 14014 and 14016 
are A type things. The optical unit 1402, 1404, 1406, 1408, 1409, and 1401 1, 14013 and 14015 are B type 
things. The slide delivery device of each optical unit is arranged so that the core of the objective lens 123 of 
each optical unit may move along with the line passing through the core of the optical information record 
medium 1, respectively. In addition, in order to use 16 optical units effectively, it is not contained by the 
cartridge and it is necessary to use the optical information record medium 1 in which record of the 
information from both sides and playback are possible. 

[01 16] By the way, in the system containing the optical information record regenerative apparatus and the 
optical information record medium 1 in a gestalt of this operation, it is possible to record the information on 
a large quantity on the optical information record medium 1 extraordinarily, and such a system fits the 
application which records the continuous huge information. However, in the system used for such an 
application, while recording the continuous huge information, supposing it cannot perform informational 
playback, it will become the system which is very hard to use. 

[01 17] Then, as shown in drawing 30 thru/or drawing 34 , for example, by forming two or more pickup 111 
in one optical information record regenerative apparatus One optical information record medium 1 is used. 
Perform informational record and playback simultaneously or It can become possible to perform record and 
playback simultaneously by two or more pickup 111, the engine performance of record or playback can be 
raised, and the system which is easy to use also in the application which records the huge information which 
continued especially can be constituted. Moreover, when retrieving the information on desired out of the 
information on a large quantity by forming two or more pickup 1 1 1 in one optical information record 
regenerative apparatus, compared with the case where it has only one pickup 111, the engine performance 
can be raised by leaps and bounds. 

[0118] Next, with reference to drawing 35 thru/or drawing 46 , the example of the concrete structure of the 
optical information record medium 1 in the gestalt of this operation is explained. 

[0119] The optical information record medium 1 in the gestalt of this operation has the 1st information layer 
(hologram layer) on which information is recorded by holography, and the 2nd information layer on which 
ttie information and address information for a servo are recorded by the embossing pit etc. And it is 
necessary to form the interference region of the reference beam for record, and information light in a certain 
amount of magnitude in the 1st information layer, completing a reference beam so that it may become a 
minor diameter most in the 2nd information layer. Therefore, with the gestalt of this operation, the gap (gap) 
of a certain amount of magnitude is formed between the 1st information layer and the 2nd information layer. 
By this, a reference beam is completed so that it may become a minor diameter most in the 2nd information 
layer, and it becomes possible to form the interference region of the reference beam for record, and 
information light in sufficient magnitude in the 1st information layer, making refreshable information 
recorded on the 2nd information layer. The optical information record medium 1 in the gestalt of this 
operation can be divided into an air gap type and a transparence substrate gap type by the formation 
approach of this gap. 

[0120] Drawing 35 thru/or drawing 37 show the optical air gap type information record medium 1, drawing 
35 is the sectional view of the one half of the optical information record medium 1, drawing 36 is the 
decomposition perspective view of the one half of the optical information record medium 1 , and drawing 37 
is the perspective view of the one half of the optical information record medium 1 . This optical information 
record medium 1 is equipped with the hologram layer 225 joined to the periphery spacer 223 and the inner 
circumference spacer 224 which separate the reflective substrate 221 with which one field is a reflector, the 
transparence substrate 222 arranged so that the reflector of this reflective substrate 221 may be countered, 
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and the reflective substrate 221 and the transparence substrate 222 at the predetermined spacing by the field 
by the side of the reflective substrate 221 in the transparence substrate 222. The air gap of predetermined 
thickness is formed between the reflector of the reflective substrate 221, and the hologram layer 225. The 
hologram layer 225 turns into the 1st information layer. PURIGURUBU is formed in the reflector of the 
reflective substrate 221, and this reflector serves as the 2nd information layer. 

[0121] Drawing 38 thru/or drawing 40 show the optical transparence substrate gap type information record 
medium 1 , drawing 38 is the sectional view of the one half of the optical information record medium 1 , 
drawing 39 is the decomposition perspective view of the one half of the optical information record medium 
1, and drawing 40 is the perspective view of the one half of the optical information record medium 1. The 
laminating of the transparence substrate 231, the hologram layer 232 used as the 1st information layer, and 
the transparence substrate 233 is carried out to this order, and this optical information record medium 1 is 
constituted. In the hologram layer 232 in the transparence substrate 231, while PURIGURUBU is formed, 
the reflective film 234 is formed in the field of an opposite hand. The field of an opposite hand serves as the 
2nd information layer in the hologram layer 232 in this transparence substrate 231. Between this 2nd 
information layer and the hologram layer 232, the gap of the predetermined thickness by the transparence 
substrate 231 is formed. The transparence substrate 233 is thin compared with the transparence substrate 
231. 

[0122] Moreover, the optical information record medium 1 in the gestalt of this operation can be divided 
into an one side type and a double-sided type. 

[0123] Drawing 41 thru/or drawing 43 show the optical one side type information record medium 1, and the 
sectional view of the optical information record medium 1 of a type whose thickness of drawing 41 is 
1.2mm, and drawing 42 are explanatory views in which thickness shows the method of an exposure of the 
reference beam [ as opposed to the optical one side type information record medium 1 in the sectional view 
of the optical information record medium 1 of a type which is 0.6mm, and drawing 43 R> 3 ] for record, and 
information light. The optical information record medium 1 shown in drawing 4141 and drawing 42 has 
structure shown in drawing 38 . However, as for the optical information record medium 1 which showed the 
optical information record medium 1 shown in drawing 41 to drawing 42 by the thickness of the sum total of 
the transparence substrate 231, the hologram layer 232, and the transparence substrate 233 being 1.2mm, the 
thickness of the sum total of the transparence substrate 23 1 , the hologram layer 232, and the transparence 
substrate 233 is 0.6nMn. 

[0124] It converges so that it may become a minor diameter most in the field in which PURIGURUBU is 
formed, and the reference beam 241 for record irradiated by the optical information record medium 1 fi-om 
an objective lens 123 converges the information light 242 irradiated by the optical information record 
medium 1 from an objective lens 123 so that it may become a minor diameter fi"om the hologram layer 232 
most by the near side. Consequently, in the hologram layer 232, the interference region 243 by the reference 
beam 241 for record and the information light 242 is formed. 

[0125] In addition, although the transparence substrate gap type showed the optical one side type 
information record medium 1 to drawing 41 and drawing 42 </A>. the optical one side type information 
record medium 1 may consist of air gap types . In this case, it is made for the thickness of the sum total of 
the transparence substrate 222. the hologram layer 225. and an air gap to be set to 1 .2mm or 0.6mm. 
[0126] Drawing 44 thru/or drawing 46 show the optical double-sided type information record medium 1, 
and drawing 44 is the explanatory view showing the method of an exposure of the reference beam [ as 
opposed to / as opposed to / in the sectional view of the optical transparence substrate gap type information 
record medium 1 , and drawing 45 / the sectional view of the optical air gap type information record medium 
1 / the optical double-sided type information record medium 1 in drawing 46 ] for record, and information 
light. The optical information record medium 1 shown in drawing 44 has the structure where the optical 
information record medium of two sheets of the one side type shown in drawing 42 was made to rival by 
reflective film 234 comrades. Moreover, the optical information record medium 1 shown in drawing 45 has 
the structure where the optical information record medium of two sheets of the one side type shown in 
drawing 35 was made to rival by reflective substrate 22 1 comrades. In addition, in the optical information 
record medium 1 shown in drawing 45 , the thickness of the sum total of the transparence substrate 222 of 
one side, the hologram layer 225, and an air gap is 0.6mm. 

[0127] It converges so that it may become a minor diameter most in the field in which PURIGURUBU is 
formed, and the reference beam 241 for record irradiated by the optical information record medium 1 fi'om 
an objective lens 123 converges the information light 242 irradiated by the optical information record 
medium 1 firom an objective lens 123 so that it may become a minor diameter firom the hologram layer 
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232,225 most by the near side. Consequently, in the hologram layer 232,225, the interference region 243 by 
the reference beam 241 for record and the information li^t 242 is formed. 

[0128] By the way, the informational record and the playback for which the optical information record 
regenerative apparatus in the gestalt of this operation used the conventional optical disk are also attained. 
For example, it is made to converge so that it may become a minor diameter in the field in which 
PURIGURUBU is formed in the optical disk 251 in the light irradiated by the optical disk 251 from an 
objective lens 123 as it was shown in drawing 48 , when using the one side [ in which PURIGURUBU was 
formed in one side of the transparence substrate 252 as shown in drawing 47 , and the reflective film 253 
was formed ] type optical disk 251, i.e., an information layer, most. In addition, in the optical disk 251 
shown in drawing 47 , the thickness of the transparence substrate 252 is 1.2nmi. As an optical disk of 
structure as shown in drawing 47 , there are CD, CD-ROM, CD-R (write-once (Write Once) type CD), MD 
(mini disc), etc. 

[0129] Moreover, it is made to converge so that it may become a minor diameter in the field in which 
PURIGURUBU is formed in the optical disk 261 in the light irradiated by the optical disk 261 from an 
objective lens 123 as it was shown in drawing 50 , when using the double-sided [ of the structure where the 
transparence substrate 262 of two sheets in which PURIGURUBU was formed in one side as shown in 
drawing 49 , and the reflective film 263 was formed was made to rival by reflective film 263 comrades ] 
type optical disk 261, i.e., an information layer, most. In addition, in the optical disk 261 shown in drawing 
49 , the thickness of the transparence substrate 262 of one side is 0.6mm. As an optical disk of structure as 
shown in drawing 50 , ttiere are DVD, DVD-ROM, DVD-RAM, an MO (optical MAG) disk, etc. 
[0130] In addition, in the optical information record medium 1 in the gestalt of this operation, the 2nd 
information layer can be made into the same gestalt also including the information layer in the conventional 
optical disk as shown in drawing 47 or drawing 49 , and the content of the information recorded. In this 
case, the information recorded on the 2nd information layer becomes possible [ reproducing by making 
pickup 111 into the condition at the time of a servo ]. moreover, in the information layer in the conventional 
optical disk By making the 2nd information layer into the same gestalt as the information layer in the 
conventional optical disk, since the information and address information for a servo are also recorded It 
becomes possible to use the information and address information for the servo recorded on the information 
layer in the conventional optical disk as it is for positioning of the information light for the record and 
playback in a hologram layer, the reference beam for record, and the reference beam for playback. 
Moreover, as for the application range of the 2nd information layer, it is large that high-speed search 
becomes possible by recording the directory information of the information recorded on the 1st information 
layer (hologram layer), directory management information, etc. on the 2nd information layer (information 
layer in the conventional optical disk) etc. 

[0131] Next, before explaining an operation of the optical information record regenerative apparatus in the 
gestalt of this operation, a phase-encoding multiplex principle is explained with reference to drawing 51 and 
drawing 52 R> 2. Drawing 5 1 is the perspective view showing the configuration of the outline of the general 
record reversion system which performs phase-encoding multiplex. The space optical modulator 301 with 
which this record reversion system generates the information light 302 based on two-dimensional digital 
pattern information. The lens 303 which the information light 302 fi-om this space optical modulator 301 is 
condensed, and is irradiated to the hologram record medium 300, The phase space optical modulator 304 
with which a phase generates the reference beam 305 modulated spatially, and irradiates this reference beam 
305 fi-om the direction which carries out an abbreviation rectangular cross with the information light 302 to 
the hologram record medium 300, It has the lens 307 which condenses the playback light 306 by which 
outgoing radiation is carried out fi-om the CCD array 308 and the hologram record medium 300 for detecting 
the reproduced two-dimensional digital pattern information, and irradiates on the CCD array 308. 
[0132] In the record reversion system shown in drawing 51 , at the time of record, the information on the 
subject-copy image to record is digitized, the signal of 0 or 1 is fiirther arranged to two-dimensional, and 
two-dimensional digital pattern information (henceforth page data) is generated. Here, multiplex record of 
the page data of #1 - #n shall be carried out at the same hologram record medium 300. Moreover, two- 
dimensional digital pattem information (henceforth phase data) #1 - #n for phase modulations which is 
different in each page data #l-#n of every is generated. First, at the time of record of page data #1, the 
information light 302 spatially modulated by the space optical modulator 301 is generated based on page 
data #1, and the hologram record medium 300 is irradiated through a lens 303. Simultaneously, based on 
phase data #1 , with the phase space optical modulator 304, a phase generates the reference beam 305 
modulated spatially, and irradiates the hologram record medium 300. Consequently, the interference fiinge 
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made by the superposition of the information light 302 and a reference beam 305 is recorded on the 
hologram record medium 300. Similarly hereafter at the time of record of page data #2 - #n It is based on 
page data #2 - #n, respectively. With the space optical modulator 301 The information light 302 modulated 
spatially is generated, and based on phase data #2 - #n, with the phase space optical modulator 304, a phase 
generates the reference beam 305 modulated spatially, and irradiates these information light 302 and a 
reference beam 305 at the hologram record medium 300. Thus, multiplex record of two or more information 
is carried out in the same part in the hologram record medium 300. Thus, information calls a stack the 
hologram by which multiplex record was carried out. In the example shown in drawing 51 , the hologram 
record medium 300 has two or more stacks (a stack 1, a stack 2, Stack m, -), 

[0133] In order to reproduce the page data of arbitration from a stack, based on the same phase data as the 
time of recording the page data, a phase should just irradiate the reference beam 305 modulated spatially at 
the stack. If it does so, the reference beam 305 will be selectively diffracted by the interference fringe 
corresponding to the phase data and page data, and the playback light 306 will generate it by it. Incidence of 
this playback light 306 is carried out to the CCD array 308 through a lens 307, and the two-dimensional 
pattern of playback light is detected by the CCD array 308. And the information on a subject-copy image 
etc. is reproduced by decoding the two-dimensional pattem of the detected playback light conversely with 
the time of record. 

[0134] Drawing 52 shows signs that an interference fringe is formed to the hologram record medium 300, by 
interference of the information light 302 and a reference beam 305. It is the information light 3021 on 
drawing 52 and based on page data #1 in (a). Reference beam 305 1 based on phase data #1 By interference, 
it is an interference fringe 3091. Signs that it is formed are shown. It is the information light 3022 based on 
[ similarly ] page data #2 in (b). Reference beam 3052 based on phase data #2 By interference, it is an 
interference fringe 3092. It is the information light 3023 based on [ signs that it is formed are shown and ] 
page data #3 in (c). Reference beam 3053 based on phase data #3 By interference, it is an interference fringe 
3093. Signs that it is formed are shown. 

[0135] Next, at the time of a servo, at the time of record, it divides at the time of playback and an operation 
of the optical information record regenerative apparatus in the gestalt of this operation is explained in order. 
[0136] First, the operation at the time of a servo is explained with reference to drawing 53 and drawing 54 . 
Drawing 53 is the explanatory view showing the condition of the pickup 1 1 1 at the time of a servo. As for 
the space optical modulator 125, all pixels are made into a cut off state at the time of a servo. The phase 
space optical modulator 1 1 7 is set up so that all the light that passes each pixel may become the same phase. 
The output of the outgoing radiation light of light equipment 1 12 is set as the low-power output for 
playback. In addition, a controller 90 is considered as the above-mentioned setting out, while the timing to 
which the outgoing radiation light of an objective lens 123 passes through the address servo area 6 is 
predicted based on the basic clock reproduced from the regenerative signal RF and the outgoing radiation 
light of an objective lens 123 passes through the address servo area 6. 

[0137] By the collimator lens 113, light by which outgoing radiation was carried out from light equipment 
1 12 is made into the parallel flux of light, and it passes ND filter 1 14 and the optical element 1 15 for 
rotatory polarization in order, and they carry out incidence to a polarization beam splitter 1 16. It is reflected 
by polarization beam splitter side 1 16a, and S polarization component of the light which carried out 
incidence to the polarization beam splitter 1 16 is intercepted by the space optical modulator 125. P 
polarization component of the light which carried out incidence to the polarization beam splitter 116 
penetrates polarization beam splitter side 1 16a, passes the phase space optical modulator 117, and it carries 
out incidence to a beam splitter 118. It is reflected by beam splitter side 1 18a, and a part of light which 
carried out incidence to the beam splitter 118 passes a polarization beam splitter 120, and it carries out 
incidence to 2 division rotatory-polarization plate 121. Here, the light which passed rotatory-polarization 
plate 121R of 2 division rotatory-polarization plate 121 turns into B polarization, and the light which passed 
rotatory-polarization plate 121L tums into A polarization. It is reflected by the starting mirror 122 and 
condensed with an objective lens 123, and the light which passed 2 division rotatory-polarization plate 121 
is irradiated by the information record medium 1 so that it may converge on PURIGURUBU which is in a 
back side rather than the hologram layer in the optical information record medium 1 . It is reflected on 
PURIGURUBU, the pit formed on PURIGURUBU becomes irregular in that case, and this light returns to 
an objective lens 123 side. In addition, the starting mirror 122 is omitted in drawing 53 . 
[0138] Retum light from the information record medium 1 is made into the parallel flux of light with an 
objective lens 123, passes 2 division rotatory-polarization plate 121, and tums into S polarization. After 
being reflected by polarization beam splitter side 120a of a polarization beam splitter 120, carrying out 
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incidence to a beam splitter 127, a part's penetrating beam splitter side 127a and this return light's passing a 
convex lens 129 and a cylindrical lens 130 in order, it is detected by the quadrisection photodetector 131. 
And while focal error signal FE, the tracking error signal TE, and a regenerative signal RF are generated by 
the detector 85 and a focus servo and a tracking servo are performed based on these signals based on the 
output of this quadrisection photodetector 131, playback of a basic clock and distinction of the address are 
performed. 

[0139] Moreover, incidence is carried out to a photodetector 1 19, it is based on the output signal of this 
photodetector 119, and a part of light which carried out incidence to the beam splitter 1 18 is Signal APCref 
by the APC circuit 146. It is generated. And this signal APCref It is based, and APC is performed so that the 
quantity of light of the light irradiated by the optical information record medium 1 may become fixed. 
Specifically, it is Signal APCref. The actuation circuit 148 drives a motor 142 and adjusts the optical 
element 1 15 for rotatory polarization so that it may become equal to a predetermined value. Or at the time of 
a servo, the optical element 1 15 for rotatory polarization is set up, the output of light equipment 1 12 is 
adjusted to it, and it may be made to perform APC at it so that the light which passed the optical element 
1 15 for rotatory polarization may serve as only P polarization component. When the light sensing portion of 
a photodetector 1 19 is divided into two or more fields and the phase space optical modulator 117 can also 
adjust.the amount of transmitted lights, the amount of transmitted lights for every pixel in the phase space 
optical modulator 1 1 7 is adjusted, and you may make it adjust based on the output signal for every light 
sensing portion of a photodetector 1 19, so that the luminous-intensity distribution irradiated by the optical 
information record medium 1 may become homogeneity. 

[0140] In addition, in setting out at the time of the above-mentioned servo, the configuration of pickup 111 
becomes being the same as that of the configuration of pickup of for [ to the usual optical disk / record and 
for playback ]. Therefore, the optical information record regenerative apparatus in the gestalt of this 
operation can also perform record and playback using the usual optical disk. 

[0141] Drawing 54 is the explanatory view showing the condition of light [ / near / in case the optical 
information record regenerative apparatus in the gestalt of this operation performs record and playback 
using the usual optical disk / the optical disk ]. In addition, in this drawing, the double-sided type optical 
disk 261 is mentioned as an example of the usual optical disk. In this optical disk 261, PURIGURUBU 265 
is formed in the field by the side of the reflective film 263 in the transparence substrate 262, an optical disk 
261 irradiates, the pit formed on PURIGURUBU 265 becomes irregular, and the light fi-om an objective lens 
123 side returns to an objective lens 123 side so that it may converge on PURIGURUBU 265. 
[0142] Next, the operation at the time of record is explained with reference to drawing 55 thru/or drawing 
57 . Drawing 55 is the explanatory view showing [ the explanatory view showing the condition of the 
pickup 1 1 1 at the time of record, drawing 56 , and / 5757 ] the condition of the light near the optical 
information record medium 1 at the time of record, respectively. In addition, below, as shown in drawing 
56 , taking the case of the case where an air gap type thing is used, it explains as an optical information 
record medium 1 , 

[0143] At the time of record, the space optical modulator 125 chooses a transparency condition (henceforth 
ON), and a cut off state (henceforth OFF) for every pixel according to the information to record, modulates 
the passing light spatially and generates information light. The phase space optical modulator 1 1 7 generates 
the reference beam for record which modulates the phase of light spatially and by which the phase of light 
was modulated spatially to the passing light by giving phase contrast 0 (rad) or pi (rad) selectively on the 
basis of a predetermined phase for every pixel according to a predetermined modulation pattern. 
[0144] With the gestalt of this operation, as already explained, in case multiplex record of the information is 
carried out by phase-encoding multiplex, the core of an objective lens 123 is moved to a data area 7 using 
access within a visual field so that it may reciprocate within the section when the core of an objective lens 
123 includes a part of data area 7 and address servo area 6 of the both sides. When the core of an objective 
lens 123 comes to the position in a data area 7, the output of light equipment 1 12 is selectively made into the 
high power for record. 

[0145] By the collimator lens 113, light by which outgoing radiation was carried out fi-om light equipment 
1 12 is made into the parallel flux of light, and it passes ND filter 1 14 and the optical element 1 15 for 
rotatory polarization in order, and they carry out incidence to a polarization beam splitter 1 16. P polarization 
component of the light which carried out incidence to the polarization beam splitter 116 penetrates 
polarization beam splitter side 1 16a, passes the phase space optical modulator 117, and in that case, the 
phase of light is modulated spatially and it serves as a reference beam for record. Incidence of this reference 
beam for record is carried out to a beam splitter 1 1 8. It is reflected by beam splitter side 1 1 8a, and a part of 
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reference beam for record which carried out incidence to the beam splitter 1 1 8 passes a polarization beam 
splitter 120, and it carries out incidence to 2 division rotatory-polarization plate 121 . Here, the reference 
beam for record which passed rotatory-polarization plate 121R of 2 division rotatory-polarization plate 121 
turns into B polarization, and the reference beam for record which passed rotatory-polarization plate 1 2 1 L 
turns into A polarization. It is reflected by the starting mirror 122 and condensed with an objective lens 123, 
and the reference beam for record which passed 2 division rotatory-polarization plate 121 is irradiated by the 
optical information record medixim 1 so that it may converge by the back side rather than the hologram layer 
225 in the optical information record medium 1. In addition, the starting mirror 122 is omitted in drawing 
55 . 

[0146] On the other hand, it is reflected by polarization beam splitter side 1 16a, the space optical modulator 
125 is passed, it becomes irregular spatially according to the information recorded in that case, and S 
polarization component of the light which carried out incidence to the polarization beam splitter 116 serves 
as information light. Incidence of tfiis information light is carried out to a beam splitter 127. It is reflected by 
beam splitter side 127a, and is reflected by beam splitter side 120a of a polarization beam splitter 120, and 
incidence of a part of information light which carried out incidence to the beam splitter 127 is carried out to 
2 division rotatory-polarization plate 121. Here, the information light which passed rotatory-polarization 
plate 121R of 2 division rotatory-polarization plate 121 turns into A polarization, and the information light 
which passed rotatory-polarization plate 121 L tums into B polarization. It is reflected by the starting mirror 
122 and condensed with an objective lens 123, and once converging and being spread in a near side, rather 
than the hologram layer 225 in the optical information record medium 1, the information light which passed 
2 division rotatory-polarization plate 121 is irradiated by the optical information record medium 1 so that the 
hologram layer 225 may be passed. 

[0147] Consequently, as shown in drawing 56 , in the hologram layer 225, the interference region 3 1 3 by the 
reference beam 311 for record and the information light 3 12 is formed. This interference region 3 1 3 makes a 
slack-like gestalt. In addition, as shown in drawing 55 , the convergence location of information light can be 
adjusted by adjusting the location 310 of a convex lens 126, and, thereby, the magnitude of an interference 
region 313 can be adjusted. 

[0148] As shown in drawing 57 , within the hologram layer 225 Reference beam 3 1 1 A for record of A 
polarization which passed rotatory-polarization plate 121L of 2 division rotatory-polarization plate 121, 
Reference beam 31 IB for record of B polarization which information light 312A of A polarization which 
passed rotatory-polarization plate 121R of 2 division rotatory-polarization plate 121 interfered, and passed 
rotatory -polarization plate 121R of 2 division rotatory-polarization plate 121, Information light 312B of B 
polarization which passed rotatory-polarization plate 121L of 2 division rotatory-polarization plate 121 
interferes, and these interference pattems are recorded in volume in the hologram layer 225. 
[0149] Moreover, multiplex record of two or more information can be carried out in the same part of the 
hologram layer 225 by [ which are recorded ] changing the modulation pattern of the phase of the reference 
beam for record for every information. 

[0150] By the way, incidence is carried out to a photodetector 1 19, it is based on the output signal of this 
photodetector 119, and a part of reference beam for record which carried out incidence to the beam splitter 

1 18 as shown in drawing 55 is Signal APCref by the APC circuit 146. It is generated. Moreover, incidence 
is carried out to a photodetector 128, it is based on the output signal of this photodetector 128, and a part of 
information light which carried out incidence to the beam splitter 127 is Signal APCobj by the APC circuit 
147. It is generated. And these signals APCref and APCobj It is based, and APC is performed so that the 
ratio of the reference beam for record irradiated by the optical information record medium 1 and information 
luminous intensity may serve as optimal value. Specifically, the actuation circuits 148 are Signals APCref 
and APCobj. A motor 142 is driven and the optical element 1 15 for rotatory polarization is adjusted so that 
it may compare and these may serve as a desired ratio. When the light sensing portion of a photodetector 

1 1 9 is divided into two or more fields and the phase space optical modulator 1 1 7 can also adjust the amount 
of transmitted lights, the amount of transmitted lights for every pixel in the phase space optical modulator 

1 17 is adjusted, and you may make it adjust based on the output signal for every light sensing portion of a 
photodetector 1 19, so that the intensity distribution of the reference beam for record irradiated by the optical 
information record medium 1 may become homogeneity. When similarly the light sensing portion of a 
photodetector 128 is divided into two or more fields and the space optical modulator 125 can also adjust the 
amount of transmitted lights, the amount of transmitted lights for every pixel in the space optical modulator 
125 is adjusted, and you may make it adjust based on the output signal for every light sensing portion of a 
photodetector 128, so that the information luminous-intensity distribution irradiated by the optical 
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information record medivim 1 may become homogeneity. 

[0151] Moreover, at the gestalt of this operation, they are Signals APCref and APCobj. Based on the sum, 
APC is performed so that the reinforcement of the sum total of the reference beam for record and 
information light may serve as optimal value. As an approach of controlling the reinforcement of the sum 
total of the reference beam for record, and information light, there is control of the time profile of control of 
the peak value of the output of light equipment 1 12, the outgoing radiation pulse width in the case of 
carrying out outgoing radiation of the li^t in pulse, and outgoing radiation luminous intensity etc. 
[0152] Next, the operation at the time of fixation is explained with reference to drawing 58 and drawing 59 . 
The explanatory view and drawing 59 which show the condition of the pickup [ drawing 58 ] 1 1 1 at the time 
of fixation are the explanatory view showing the condition of the light near the optical information record 
medium 1 at the time of fixation. As for the space optical modulator 125, all pixels are made into a cut off 
state at the time of fixation. The phase space optical modulator 1 1 7 is set up so that all the light that passes 
each pixel may become the same phase. From light equipment 1 12, outgoing radiation of the light is not 
carried out, but outgoing radiation of the ultraviolet radiation of S polarization for fixation is carried out 
fi-om the light equipment 135 for fixation. 

[01 53] By the collimator lens 134, light by which outgoing radiation was carried out fi-om the light 
equipment 135 for fixation is made into the parallel flux of light, and carries out incidence to a polarization 
beam splitter 116, and it is reflected by polarization beam splitter side 1 1 6a, and it passes the phase space 
optical modulator 117, and it carries out incidence to a beam splitter 1 18. It is reflected by beam splitter side 
1 18a, and a part of light which carried out incidence to the beam splitter 118 passes a polarization beam 
splitter 120, and it carries out incidence to 2 division rotatory-polarization plate 121 . Here, the light which 
passed rotatory-polarization plate 121R of 2 division rotatory-polarization plate 121 turns into B 
polarization, and the light which passed rotatory-polarization plate 121 L turns into A polarization. It is 
reflected by the starting mirror 122 and condensed with an objective lens 123, and the light which passed 2 
division rotatory-polarization plate 121 is irradiated by the information record medium 1 so that it may 
converge on PURIGURUBU which is in a back side rather than the hologram layer 225 in the optical 
information record medium 1. And this light is fixed to the interference pattern currently formed in the 
interference region 3 13 in the hologram layer 225. In addition, the starting mirror 122 is omitted in drawing 
58 . 

[0154] In addition, positioning (servo) of the light for fixation to the optical information record medium 1 
can be performed like positioning of the reference beam for record at the time of record, and information 
Ught. 

[0155] Moreover, incidence is carried out to a photodetector 1 19, it is based on the output signal of this 
photodetector 119, and a part of light for fixation which carried out incidence to the beam splitter 1 18 is 
Signal APCref by the APC circuit 146. It is generated. And this signal APCref It is based, and APC is 
performed so that the quantity of light of the light for fixation irradiated by the optical information record 
medium 1 may become fixed. Specifically, it is Signal APCref The output of the light equipment 135 for 
fixation is adjusted so that it may become equal to a predetermined value. When the light sensing portion of 
a photodetector 1 19 is divided into two or more fields and the phase space optical modulator 117 can also 
adjust the amount of transmitted lights, the amount of transmitted lights for every pixel in the phase space 
optical modulator 1 17 is adjusted, and you may make it adjust based on the output signal for every light 
sensing portion of a photodetector 1 19, so that the luminous-intensity distribution for fixation irradiated by 
the optical information record medium 1 may become homogeneity. 

[0156] Next, the operation at the time of playback is explained with reference to drawing 60 thru/or drawing 
62 . Drawing 60 is the explanatory view showing [ the explanatory view showing the condition of the 
pickup 1 1 1 at the time of playback, drawing 61 , and / 6262 ] the condition of the light near the optical 
information record medium 1 at the time of playback, respectively. 

[0157] As for the space optical modulator 125, all pixels are made into a cut off state at the time of 
playback. The phase space optical modulator 117 generates the reference beam for playback which 
modulates the phase of light spatially and by which the phase of light was modulated spatially to the passing 
light by giving phase contrast 0 (rad) or pi (rad) selectively on the basis of a predetermined phase for every 
pixel according to a predetermined modulation pattern. Here, let the modulation patterns of the phase of the 
reference beam for playback be the modulation pattern of the phase of the reference beam for record at the 
time of record of the information which it is going to reproduce, and a pattern symmetrical with a point to 
the core of the phase space optical modulator 1 17 in this example. 

[0158] By the collimator lens 113, light by which outgoing radiation was carried out firom light equipment 
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1 12 is made into the parallel flux of light, and it passes ND filter 1 14 and the optical element 1 15 for 
rotatory polarization in order, and they carry out incidence to a polarization beam splitter 1 16. It is reflected 
by polarization beam splitter side 1 16a, and S polarization component of the light which carried out 
incidence to the polarization beam splitter 1 16 is intercepted by the space optical modulator 125. P 
polarization component of the light which carried out incidence to the polarization beam splitter 1 1 6 
penetrates polarization beam splitter side 1 16a, passes the phase space optical modulator 117, and in that 
case, the phase of light is modulated spatially and it serves as a reference beam for playback. Incidence of 
this reference beam for playback is carried out to a beam splitter 1 1 8. It is reflected by beam splitter side 
1 1 8a, and a part of reference beam for playback which carried out incidence to the beam splitter 118 passes 
a polarization beam splitter 120, and it carries out incidence to 2 division rotatory-polarization plate 121 . 
Here, the reference beam for playback which passed rotatory-polarization plate 121 R of 2 division rotatory- 
polarization plate 121 tums into B polarization, and the reference beam for playback which passed rotatory- 
polarization plate 121L tums into A polarization. It is reflected by the starting mirror 122 and condensed 
with an objective lens 123, and the reference beam for playback which passed 2 division rotatory- 
polarization plate 121 is irradiated by the optical information record medium 1 so that it may converge by 
the back side rather than the hologram layer 225 in the optical information record medium 1 . In addition, the 
starting mirror 122 is omitted in drawing 60 . 

[0159] In addition, positioning (servo) of the reference beam for playback to the optical information record 
medium 1 can be performed like positioning of the reference beam for record at the time of record, and 
information light. 

[0160] As shown in drawing 62 , reference beam 315B for playback of B polarization which passed 
rotatory-polarization plate 121R of 2 division rotatory-polarization plate 121 passes the hologram layer 225, 
and it reflects in the reflector in the convergence location by the side of the back of the hologram layer 225, 
and it passes the hologram layer 225 again. At this time, reference beam 3 1 5B for playback after reflecting 
in a reflector passes through the part where reference beam 3 1 1 A for record was irradiated in the 
interference region 313 at the time of record, and has become the light of the same modulation pattem as 
reference beam 31 1 A for record. Therefore, playback light 316B corresponding to information light 312A at 
the time of record occurs from an interference region 313 by this reference beam 315B for playback. This 
playback light 316B advances to an objective lens 123 side. 

[0161] Similarly, reference beam 315A for playback of A polarization which passed rotatory-polarization 
plate 121 L of 2 division rotatory-polarization plate 121 passes the hologram layer 225, and it reflects in the 
reflector in the convergence location by the side of the back of the hologram layer 225, and it passes the 
hologram layer 225 again. At this time, reference beam 315A for playback after reflecting in a reflector 
passes through the part where reference beam 3 1 1 B for record was irradiated in the interference region 3 1 3 
at the time of record, and has become the light of the same modulation pattem as reference beam 3 1 IB for 
record. Therefore, playback light 31 6A corresponding to information light 312B at the time of record occurs 
from an interference region 313 by this reference beam 315A for playback. This playback light 316A 
advances to an objective lens 123 side. 

[0162] After playback light 316B of B polarization passes an objective lens 123, it passes rotatory- 
polarization plate 121 R of 2 division rotatory-polarization plate 121, and becomes the light of P 
polarization. After playback light 316A of A polarization passes an objective lens 123, it passes rotatory- 
polarization plate 121 L of 2 division rotatory-polarization plate 121, and becomes the light of P polarization. 
Incidence of the playback light which passed 2 division rotatory-polarization plate 121 is carried out to a 
polarization beam splitter 120, and it penetrates polarization beam splitter side 120a, and it carries out 
incidence to a beam splitter 1 18. A part of playback light which carried out incidence to the beam splitter 
118 penetrates beam splitter side 1 18a, it passes the image formation lens 132, and it carries out incidence to 
the CCD array 133. In addition, as shown in drawing 60 , the image formation condition of the playback 
light to the CCD array 133 can be adjusted by adjusting the location of the image formation lens 132. 
[0163] On the CCD array 133, image formation of the pattem of ON by the space optical modulator 125 at 
the time of record and OFF is carried out, and information is reproduced by detecting this pattem. In 
addition, when the modulation pattem of the reference beam for record is changed and multiplex record of 
two or more information is carried out at the hologram layer 225, only the information corresponding to the 
reference beam for record of the modulation pattem of the reference beam for playback and a modulation 
pattem symmetrical with a point is reproduced among two or more information. 

[0164] Moreover, incidence is carried out to a photodetector 1 19, it is based on the output signal of this 
photodetector 119, and a part of reference beam for playback which carried out incidence to the beam 
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splitter 1 18 is Signal APCref by the APC circuit 146. It is generated. And this signal APCref It is based, and 
APC is performed so that the quantity of light of the reference beam for playback irradiated by the optical 
information record medium 1 may become fixed. Specifically, it is Signal APCref The actuation circuit 148 
drives a motor 142 and adjusts the optical element 1 15 for rotatory polarization so that it may become equal 
to a predetermined value. Or at the time of playback, the optical element 1 1 5 for rotatory polarization is set 
up, the output of light equipment 1 12 is adjusted to it, and it may be made to perform APC at it so that the 
light which passed the optical element 1 1 5 for rotatory polarization may serve as only P polarization 
component. When the light sensing portion of a photodetector 1 19 is divided into two or more fields and the 
phase space optical modulator 117 can also adjust the amount of transmitted lights, the amount of 
transmitted lights for every pixel in the phase space optical modulator 1 17 is adjusted, and you may make it 
adjust based on the output signal for every light sensing portion of a photodetector 1 19, so that the intensity 
distribution of the reference beam for playback irradiated by the optical information record medium 1 may 
become homogeneity. 

[0165] In the gestalt of this operation, the CCD array 133 also uses what can detect the light of three colors 
of R, G, and B for the laser beam of three colors of R, G, and B, using the thing in which outgoing radiation 
is possible as light equipment 1 12. Further moreover, as an optical information record medium 1 By using 
what has the three-layer hologram layer firom which an optical property changes only with the light of each 
color of R, G, and B, respectively, by the same modulation pattern of the reference beam for record It 
becomes possible to record three kinds of information on the same part of the optical information record 
medium 1 , and it becomes possible to carry out multiplex record of more information, as the record medium 
which has the three-layer above hologram layers — for example, HRFmade fi-om DuPont- there is 700X059- 
20 (trade name). 

[0166] As mentioned above, in performing multiplex record of the information by the light of three colors of 
R, G, and B, it records information by time sharing for every color of R, G, and B to the same part of the 
optical information record medium 1 . Although the modulation pattern of information light is changed for 
every color of R, G, and B in that case, the modulation pattem of the reference beam for record is not 
changed. When each pixel of the information light for every color supports the information on binary (i.e., 
when each pixel is expressed by ** or dark), here It becomes possible fi-om performing multiplex record of 
the information by the light of three colors of R, G, and B to record the information on eight (= 23) value per 
each pixel by setting B to LSB (least significant bit), setting R as MSB (most significant bit). It is per [ n3 ] 
each pixel fi-om performing multiplex record of the information by the light of three colors of R, G, and B, 
when the space optical modulator 125 can adjust the amount of transmitted lights more than a three-stage 
and each pixel of the information light for every color supports the information on n (n is three or more 
integers) gradation. It becomes possible to record the information on a value. 

[0167] Various approaches are possible for playback of the information at the time of performing multiplex 
record of the information by the light of three colors of R, G, and B as follows. That is, only the information 
recorded using the light of any 1 color of R, G, and B, then the light of the same color as the reference beam 
for playback in the reference beam for playback is reproduced. When the reference beam for playback is 
made into the light of two colors of the arbitration of R, G, and the B, only two kinds of information 
recorded using the light of the two same colors as the reference beam for playback is reproduced. Two kinds 
of this information is divided into the information for every color in the CCD array 133. Moreover, when the 
reference beam for playback is made into the light of three colors of R, G, and B, all of three kinds of 
information recorded using the light of three colors are reproduced. Three kinds of this information is 
divided into the information for every color in the CCD array 133. In addition, when the optical information 
record medium 1 has a layer for every color of R, G, and B, in the layer for every color, phase-encoding 
multiplex performs multiplex record, respectively. This does so the effectiveness that the reconstruction 
image of the pattem for every color of R, G, and B is acquired, for every modulation pattem of the phase of 
a reference beam. 

[0168] Next, with reference to drawing 63 and drawing 64 , the direct rendering (it is described as DRAW 
below Direct Rrad After Write;.) function which the optical information record regenerative apparatus in the 
gestalt of this operation has, and the light power control (it is described as WPC below Write Power 
Control!;.) fimction at the time of multiplex record are explained. 

[0169] Introduction and a DRAW function are explained. A DRAW function is a function which reproduces 
recorded information promptly after informational record. It becomes possible to collate recorded 
information promptly after informational record by this fiinction (Verify). 

[01 70] Hereafter, witti reference to drawing 55 and drawing 57 , ttie principle of the DRAW fiinction in the 
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gestalt of this operation is explained. First, in the gestalt of this operation, in using a DRAW ftinction, let the 
modulation pattern of the reference beam for record be a pattern symmetrical with a point to the core of the 
phase space optical modulator 117. Reference beam 31 1 A for record of A polarization which passed 
rotatory-polarization plate 121 L of 2 division rotatory-polarization plate 121 within the hologram layer 225 
at the time of record. Reference beam 31 IB for record of B polarization which information light 31 2A of A 
polarization which passed rotatory-polarization plate 121R of 2 division rotatory-polarization plate 121 
interfered, and passed rotatory-polarization plate 121R of 2 division rotatory-polarization plate 121, 
Information li^t 312B of B polarization which passed rotatory-polarization plate 121L of 2 division 
rotatory-polarization plate 121 interferes, and these interference pattems are recorded in volume in the 
hologram layer 225. 

[0171] Thus, if an interference pattern begins to be recorded in the hologram layer 225, the playback light of 
A polarization will occur from the part where the interference pattern was recorded by reference beam 31 IB 
for record by the light reflected in the reflector which has reference beam 3 1 1 A for record of A polarization 
which passed rotatory-polarization plate 121 L of 2 division rotatory -polarization plate 121 in the 
convergence location by the side of the back of the hologram layer 225. After this playback light advances 
to an objective lens 123 side and passes an objective lens 123, it passes rotatory-polarization plate 121L of 2 
division rotatory-polarization plate 121, and turns into light of P polarization. The playback light of B 
polarization occurs from the part where the interference pattern was recorded by reference beam 3 1 1 A for 
record by the light reflected in the reflector which similarly has reference beam 3 1 1 B for record of B 
polarization which passed rotatory-polarization plate 121R of 2 division rotatory-polarization plate 121 in 
the convergence location by the side of the back of the hologram layer 225. After this playback light 
advances to an objective lens 123 side and passes an objective lens 123, it passes rotatory-polarization plate 
121 R of 2 division rotatory-polarization plate 121, and turns into light of P polarization. Incidence of the 
playback light which passed 2 division rotatory-polarization plate 121 is carried out to a polarization beam 
splitter 120, and it penetrates polarization beam splitter side 120a, and it carries out incidence to a beam 
splitter 1 18. A part of playback light which carried out incidence to the beam splitter 118 penetrates beam 
splitter side 1 18a, and it passes the image formation lens 132, and incidence of it is carried out to the CCD 
array 133, and it is detected. Thus, the recorded information is reproducible promptly after informational 
record. 

[0172] In drawing 63 , a sign 321 shows an example of the relation between the elapsed time after the 
recording start of the information in one place of the optical information record medium 1 , and the output 
level of the CCD array 133. Thus, after an informational recording start, according to the degree of record of 
the interference pattem in the optical information record medium 1, the output level of the CCD array 133 
becomes large gradually, reaches maximum in a certain time of day, and becomes small gradually after that. 
It can be said that the diffraction efficiency by the recorded interference pattem (henceforth a record pattem) 
is large, so that the output level of the CCD array 133 is large. Therefore, the record pattem of desired 
diffraction efficiency can be formed by stopping record, when the output level of the CCD array 133 turns 
into an output level corresponding to desired diffraction efficiency at the time of record. 
[01 73] With the gestalt of this operation, in order to form the record pattem of desired diffraction efficiency 
preferably using a DRAW function as mentioned above, a test area is suitably prepared in the optical 
information record medium 1 . With a test area, it is the field which can record information by holography 
like a data area 7. And a controller 90 performs the following actuation preferably at the time of 
informational record. That is, a controller 90 performs beforehand actuation which records the 
predetermined data for a test in a test area, and detects the profile of the output level of the CCD array 133 
as shown in drawing 63 . At this time, preferably, the ratio of the output of light equipment 112 and the 
quantity of light of the reference beam for record and information light is changed, and it is [ two or more / 
in a test area ]. As record of the data for a test and detection actuation of the profile of the output level of the 
CCD array 133 are performed, for example, signs 321-323 showed drawing 63 Two or more profiles are 
detected and it is made to perform record actuation of actual information on the conditions corresponding to 
the profile which chose and chose the optimal profile out of it. 

[0174] Moreover, a controller 90 finds the output level corresponding to desired diffraction efficiency, or 
the time amount from the recording start from which the output level is obtained based on the detected 
profile or the selected profile. In the case of actual informational record, a controller 90 supervises the 
output level of the CCD array 133, and if the output level reaches the output level corresponding to the 
diffraction efficiency of the request for which it asked beforehand, it will stop record. Or in the case of 
actual informational record, if a controller 90 reaches time amount from the recording start from which the 
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output level corresponding to the diffraction efficiency of the request for which the elapsed time after 
initiation of record asked beforehand is obtained, it will stop record. Such actuation enables it to form the 
record pattern of desired diffraction efficiency to the optical information record medium 1 . 
[0175] Moreover, with the gestalt of this operation, recorded information can be collated as mentioned 
above using a DRAW function, circuitry required in order that drawing 64 may perform this collating in the 
optical information record regenerative apparatus in the gestalt of this operation was shown — it is. As 
shown in this drawing, an optical information record regenerative apparatus The information to record is 
given from a controller 90 and it is a space optical modulator ( drawing 64 describes SLM.) about this 
information. The encoder 331 encoded so that it may become data of the modulation pattern of 125, The 
decoder 322 which decrypts the output data of the CCD array 1 33 so that it may become data of the gestalt 
to which it is given by the encoder 331 from a controller 90, The data given to an encoder 331 from a 
controller 90 are compared with the data obtained by the decoder 322, and it has the comparator 333 which 
sends the information on a comparison result to a controller 90. A comparator 333 sends whenever [ two 
data*s which make information's on comparison result, for example, are compared coincidence ], or, the 
information on an error rate (error rate) to a controller 90. When the information on the comparison result 
sent from a comparator 333 is within the limits which can restore the error of data, a controller 90 continues 
record actuation, and when [ that the information on a comparison result can restore the error of data ] out of 
rsmge, it stops record actuation. 

[0176] Thus, according to the optical information record regenerative apparatus in the gestalt of this 
operation, since it has the DRAW function, even if there is disturbance of the sensibility unevenness of the 
optical information record medium 1, change of external environmental temperature, and the output of light 
equipment 1 12, such as fluctuation, record actuation can be performed in the state of the optimal record. 
[0177] Moreover, since it has the flmction which collates informational record and information recorded on 
coincidence according to the gestalt of this operation, a high speed is recordable, maintaining high 
dependability. Especially this function is useful when recording information on a high transfer rate. Since 
the check of the information recorded during record actuation by the function of collating in the gestalt of 
this operation in the operation with same with performing overwrite reproducing information in the 
condition that informational fixation is not performed although it was not desirable since the quality of 
nothing and the recorded information was made to deteriorate is completed, a problem does not produce. 
[0178] Next, the WPC function at the time of multiplex record is explained. When changing the modulation 
pattern of the reference beam for record and carrying out multiplex record of two or more information in the 
same part of the optical information record medium 1, the diffraction efficiency of the record pattem with 
which record was performed previously falls gradually by record performed after that, each record pattem 
for every information by which multiplex record is carried out with the WPC function in the gestalt of this 
operation at the time of multiplex record abbreviation — as the same diffraction efficiency is acquired, it is 
the function which controls the reference beam for record and information light at the time of record. 
[0179] Here, the diffraction efficiency of a record pattem carries out record of how many times of sum totals 
to the same part of the modulation pattem of the irradiation time of the reference beam for record and 
information luminous intensity, the reference beam for record, and information light, the reference beam for 
record, and an information luminous-intensity ratio and the reference beam for record, and the optical 
information record medium 1, and depends for it on the parameter of the what time record of them etc. 
Therefore, what is necessary is just to control at least one of two or more of these parameters by the WPC 
function. What is necessary is just to control the reference beam for record and information luminous 
intensity, and irradiation time, in order to control simply. In controlling the reference beam for record, and 
information luminous intensity, the record performed behind makes reinforcement small. In controlling the 
irradiation time of the reference beam for record, and information light, the record performed behind 
shortens irradiation time. 

[0180] It is based on the profile of the output level of the CCD array 133 as shown in drawing 63 for which 
it asked beforehand, and the reference beam for record and information light at the time of record of eye 1 - 
m (m is two or more integers) time are controlled by the WPC function in the gestalt of this operation. The 
example of the irradiation time in the case of controlling the irradiation time of the reference beam for 
record and information light is shown in drawing 63 . That is, in the example shown in drawing 63 , five 
records shall be carried out to the same part of the optical information record medium 1, and it is Tl, T2, T3, 
T four, and T5. The irradiation time of the reference beam for record at the time of the 5th record and 
information light is expressed at the time of the 4th record at the time of the 3rd record at the time of the 2nd 
record at the time of the 1 st record, respectively. 
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[0181] Thus, according to the gestalt of this operation, abbreviation etc. can spread and carry out diffraction 
efficiency of each record pattern for every information by which multiplex record is carried out. 
[0182] By the way, according to the optical information record regenerative apparatus in the gestalt of this 
operation, it becomes possible to record the information on a large quantity on the optical information 
record medium 1 at high density. This means that the amount of the information lost by it also becomes 
large, if a defect etc. arises in the optical information record medium 1 and it becomes impossible to 
reproduce a part of information after informational record. With the gestalt of this operation, since lack of 
such information is prevented and dependability is raised, information adapting a RAID (Redundant Arrays 
of Inexpensive Disks) technique can be recorded so that it may explain below. 

[01 83] A RAID technique is a technique which raises the dependability of record by using two or more hard 
disk drive units, and recording data as having redundancy. RAID is classified into five from RAID-1 to 
RAID-5. The following explanation explains taking the case of typical RAID-1, RAID-3, and RAID-5. 
RAID-1 is a method which writes in the same content as two hard disk drive units, and it is also called 
mirroring. RAID-3 are a method which generates parity data and is written in other one hard disk drive unit 
while they divide input data into fixed die length and record it on two or more hard disk drive units. RAID-5 
are a method which distributes a parity block to all hard disk drive units while recording them on other hard 
disk drive units by considering the parity data to the data block which corresponds mutually [ each hard disk 
drive unit ] while enlarging the unit (block) of division of data and recording on one hard disk drive unit by 
making one division data into a data block as a parity block. 

[0184] The informational record approach (henceforth the distributed record approach) of having applied the 
RAID technique in the gestalt of this operation transposes the hard disk drive unit under explanation of 
above-mentioned RAID to the interference region 313 in the optical information record medium 1, and 
records information. 

[0185] Drawing 65 is the explanatory view showing an example of the distributed record approach in the 
gestalt of this operation. In this example, the information which should be recorded on the optical 
information record medium 1 is recording on a series of data DAT Al, DATA2, and DATA3 and two or 
more interference regions 3 13a-3 13e which shall be ~ and can set the same data DAT Al, DATA2, and 
DAT A3 and ~ to the optical information record medium 1. In addition, in each interference regions 313a- 
313e, multiplex record of two or more data is carried out by phase-encoding multiplex, respectively. This 
record approach corresponds to RAID-1. According to this record approach, even if playback of data 
becomes impossible in either of two or more interference regions 313a-313e, data are reproducible from 
other interference regions. 

[0186] Drawing 66 is the explanatory view showing other examples of the distributed record approach in the 
gestalt of this operation. In this example, while the information which should be recorded on the optical 
information record medium 1 shall be a series of data DAT Al, DATA2, DATA3, DATA12, divides this 
data and records on two or more interference regions 3 1 3a-3 1 3d, the parity data to the data recorded on two 
or more interference regions 313a-313d are generated, and this parity data is recorded on interference region 
313e. When it explains more concretely, by this record approach Data DAT A1-DATA4 is recorded on 
interference regions 313a-313d, respectively. The parity data PARITY to data DAT A1-DATA4 (1-4) are 
recorded on interference region 313e. Data DAT A5 - DATA8 are recorded on interference regions 313a- 
313d, respectively. The parity data PARITY to data DAT A5 - DATA8 (5-8) are recorded on interference 
region 313e. Data DAT A9 - DATA12 are recorded on interference regions 313a-313d, respectively, and the 
parity data PARITY to data DAT A9 - DATA12 (9-12) are recorded on interference region 313e. In 
addition, in each interference regions 313a-313e, multiplex record of two or more data is carried out by 
phase-encoding multiplex, respectively. This record approach corresponds to RAID-3. According to this 
record approach, even if playback of data becomes impossible in two or more interference regions [ 3 13a- 
313d ] either, data can be restored using the parity data currently recorded on interference region 31 3e. 
[0187] Drawing 67 is the explanatory view showing the example of further others of the distributed record 
approach in the gestalt of this operation. In this example, the information which should be recorded on the 
optical information record medium 1 shall be a series of data DAT Al, DATA2, DATA3, ~, DATA 12, and 
divides this data. While recording on four interference regions among two or more interference regions 
313a-313e, the parity data to the data recorded are generated and this parity data is recorded on the 
remaining interference regions of two or more interference regions 313a-313e. Moreover, by this approach, 
a sequential change of the interference region which records parity data is made. When it explains more 
concretely, by this record approach Data DAT A1-DATA4 is recorded on interference regions 313a-313d, 
respectively. The parity data PARITY to data DAT A1-DATA4 (1-4) are recorded on interference region 
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313e. Data DAT A5 - DATA8 are recorded on interference regions 313a-313c and 313e, respectively. The 
parity data PARITY to data DAT A5 - DATA8 (5-8) are recorded on 3 13d of interference regions. Data 
DAT A9 - DATA12 are recorded on interference regions 313a, 313b, 313d, and 313e, respectively, and the 
parity data PARITY to data DAT A9 « DATA 12 (9-12) are recorded on interference region 313c. In 
addition, in each interference regions 313a-313e, multiplex record of two or more data is carried out by 
phase-encoding multiplex, respectively. This record approach corresponds to RAID-5. According to this 
record approach, even if playback of data becomes impossible in either of two or more interference regions 
which recorded data, data can be restored using parity data. 

[0188] For example, the distributed record approach as shown in drawing 65 thru/or drawing 67 is 
performed under control of a controller 90. 

[0189] Drawing 68 shows an example of arrangement of two or more interference regions used by the 
above-mentioned distributed record approach. In this example, the interference region used by the 
distributed record approach is made into two or more interference regions 313 adjoined in one truck. In this 
case, as for two or more interference regions 313 used by the distributed record approach, it is desirable to 
consider as the interference region within the limits in which access within a visual field is possible. That is 
because a high speed can be accessed to each interference region 313. 

[0190] Drawing 69 shows other examples of arrangement of two or more interference regions used by the 
above-mentioned distributed record approach. In this example, two or more interference regions used by the 
distributed record approach are made into two or more interference regions 313 which adjoin in radial 
[ 331 ] and the direction 332 of a truck of the optical information record medium 1 two-dimensional. In this 
case, as for two or more interference regions 313 which adjoin in the direction 332 of a truck among two or 
more interference regions used by the distributed record approach, it is desirable to consider as the 
interference region within the limits in which access within a visual field is possible. That is because a high 
speed can be accessed to each interference region 313 which adjoins in the direction 332 of a truck. 
[0191] In addition, two or more interference regions 313 located at intervals are distributed without 
recording on two or more adjoining interference regions 313, and you may make it record a series of data by 
the distributed record approach in the gestalt of this operation. 

[0192] Although the distributed record approach in the case of carrying out multiplex record of two or more 
data by phase-encoding multiplex has been explained to one interference region 313 so far, when carrying 
out multiplex record of two or more data, the distributed record approach can be realized by other 
approaches. As the example, the distributed record approach in the case of carrying out multiplex record of 
two or more data using the approach of shift multiplexing (shift multiplexing) is explained with reference to 
drawing 70 . Shift multiplexing is the approach of forming two or more interference regions 3 1 3 to the 
optical information record medium 1 , so that it may shift horizontal little by little mutually and a part may 
lap, and carrying out multiplex record of two or more information, as shown in drawing 70 . In addition, 
although drawing 70 showed the example by which two or more interference regions 313 used by the 
distributed record approach are arranged two-dimensional, two or more interference regions 313 used by the 
distributed record approach may be arranged so that it may adjoin in the same truck. Moreover, in drawing 
70 , the arrow head shown with the sign 334 expresses the sequence of record. By the distributed record 
approach using multiplexing, data and parity data which were divided fi*om a series of data are distributed 
and recorded on two or more interference regions 313. 

[0193] Moreover, when using together phase-encoding multiplex and shift multiplexing and carrying out 
multiplex record of two or more data, the distributed record approach can be realized. Drawing 7171 shows 
the example formed so that the interference region 313 which carries out multiplex record of the information 
by phase-encoding multiplex might be formed without lapping mutually, and the interference region 313 
which adjoins about radial [ of the information record medium 1 / 331 ] using shift multiplexing might shift 
horizontal little by little mutually and a part might lap about the direction 332 of a truck of the information 
record medium 1. Each interference region 313 in this example is treated like the interference regions 313a- 
3 13e in drawing 65 thru/or drawing 67 , respectively. 

[0194] Next, with reference to drawing 72 and drawing 73 , the JUKU equipment which used the optical 
information record regenerative apparatus in the gestalt of this operation as an application of the optical 
information record regenerative apparatus in the gestalt of this operation is explained. In addition, JUKU 
equipment is a mass information record regenerative apparatus which has the autochanger style which 
exchanges record media. 

[0195] The perspective view in which drawing 72 shows the appearance of JUKU equipment, and drawing 
73 are the block diagrams showing the circuitry of JUKU equipment. The fi'ont panel block 401 with which 
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this JUKU equipment was formed in the whole surface side of JUKU equipment, The robotics block 402 
which constitutes the interior of JUKU equipment, and the rear panel block 403 formed in the rear-face side 
of JUKU equipment, The 1st disk array 404 to which it is prepared in the interior of JUKU equipment, and 
comes to connect two or more optical information record regenerative apparatus, It has the 2nd disk array 
405 to which it comes to connect two or more same optical information record regenerative apparatus, and 
the electric power supply block 406 which supplies predetermined power to each part of JUKU equipment. 
[0196] The front panel block 401 is equipped with the front door 407 opened and closed in case each disk 
array 404,405 is exchanged, and the front panel 408. 

[0197] The keypad 409 which has various actuation keys in the front panel 408, For example, the display 
410 for displaying a mode of operation etc. and the functional switch 41 1 for specifying closing motion of a 
front door 407, While transmitting to the mail slot 412 which are insertion of the optical information record 
medium 1 and an exhaust port, and the mail box which does not illustrate the optical information record 
medium 1 inserted through the mail slot 412 The motor 413 for a transfer which transmits the optical 
information record medium 1 to discharge to a mail slot 412 from a mail box, and the fiill sensor 414 which 
detects that the optical information record medium 1 inserted into JUKU equipment reached convention 
number of sheets are formed. 

[0198] The door sensor 415 which detects the switching condition of a front door 407, the door-lock 
solenoid 416 for carrying out closing motion control of the front door 407, and the interlock switch 417 
which carries out closing motion control of the front door 407 according to actuation of the functional 
switch 411 are formed in the front door 407. 

[0199] The robotics block 402 is established so that a laminating may be carried out to the top-face section 
of the lower magazine 421 which can contain the optical information record medium 1 of ten sheets, and 
this lower magazine 421 to that interior, and it has the up magazine 422 which can contain the optical 
information record medium 1 of ten sheets, and the controller block 423 which performs control of the 
whole JUKU equipment in that interior. 

[0200] Moreover, the motor 424 for grip actuation for the robotics block 402 to control the grip actuation of 
the manipulator which is not illustrated for which the optical information record medium 1 inserted into 
JUKU equipment is moved to a predetermined part. The motor controller 425 for grip actuation which 
controls the rotational frequency and hand of cut of the motor 424 for grip actuation according to control of 
the controller block 423, The engine speed and hand of cut of the motor 424 for grip actuation are detected, 
and it has the encoder 426 for grip actuation which supplies this detection data to the controller block 23. 
Moreover, robotics block 402 detects the motor 427 for revolution actuation for carrying out the roll control 
of the manipulator to the direction of a clockwise rotation, the counter clockwise direction, or a longitudinal 
direction, the motor controller 428 for revolution actuation which controls the rotational frequency and the 
hand of cut of the motor 427 for revolution actuation according to control of the controller block 423, and 
the rotational frequency and the hand of cut of the motor 427 for revolution actuation, and has the encoder 
429 for revolution actuation which supplies this detection data to controller block 423. Moreover, robotics 
block 402 detects the vertical-movement operation motor 430 for carrying out migration control of the 
manipulator in the vertical direction, the vertical-movement operation motor controller 431 which controls 
the rotational frequency and the hand of cut of the vertical-movement operation motor 430 according to 
control of the controller block 423, and the rotational frequency and the hand of cut of a vertical-movement 
operation motor 430, and has the vertical-movement operation encoder 432 which supplies to the controller 
block 423 in this detection data. 

[0201] Moreover, the robotics block 402 has the motor controller 433 for a transfer which controls the 
rotational frequency and hand of cut of the motor 413 for a transfer for performing insertion blowdown 
actuation of the optical information record medium 1 through a mail slot 412, and the clear pass sensor 434 
and the clear pass emitter 420. 

[0202] The rear panel block 403 has the connector terminal 435 for RS232C which is an input/output 
terminal for serial transmissions, flie connector terminal 436 for UPS (Uninterruptible Power System), the 
1st connector terminal 437 for SCSI (Small Computer System Interface) which is an input/output terminal 
for parallel transmission, the 2nd connector terminal 438 for SCSI which is the same input/output terminal 
for parallel transmission, and AC (alternating current) power-source connector terminal 439 connected to a 
source power supply. 

[0203] The connector terminal 435 for RS232C and the connector terminal 436 for UPS are connected to the 
controller block 423, respectively. The controller block 423 changes the parallel data from each disk array 
404,405 into serial data, and supplies them to the connector terminal 435 for RS232C while it changes into 

http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi ejje 12/29/2005 



JP,11-311936,A [DETAILED DESCRIPTION] 



Page 32 of 35 



parallel data the serial data supplied through the connector terminal 435 for RS232C and supplies it to each 
disk array 404,405. 

[0204] Moreover, each connector terminal 437,438 for SCSI is connected to the controller block 423 and 
each disk array 404,405. Each disk array 404,405 delivers immediate data through each connector terminal 
437,438 for SCSI, and the controller block 423 changes the parallel data from each disk array 404,405 into 
serial data, and it supplies it to the connector terminal 435 for RS232C. 

[0205] Moreover, the AC power connector terminal 439 is connected to the electric power supply block 406. 
The electric power supply block 406 forms each power of +5V, +12V, +24V, and -24V based on the source 
power supply incorporated through this AC power connector terminal 439, and supplies it to other the block 
of each. 

[0206] The manipulator which is not illustrated is equipped with the actuator the upper and lower sides, 
right and left, order, and for carrying out a roll control for the carriage which has the gripper which operates 
having held at a time one optical information record medium 1 transmitted to the mail box through the mail 
slot 412 etc., the carriage attaching part holding this carriage, and carriage. The shape of an abbreviation 
rectangle is formed in that base section, it applies to the top-face section of JUKU equipment from the four 
comers of the shape of this rectangle, and four stanchions set up so that it might become vertical to the base 
section are prepared in the interior of JUKU equipment, a carriage attaching part — carriage — a revolution 
behind the left forward right — free — holding --****-. the both ends — four stanchions — meeting — a 
carriage attaching part ~ the upper and lower sides — it has the stanchion grasping section which grasps a 
stanchion so that it may be movable. 

[0207] A carriage actuator generates the driving force for having held the optical information record 
medium 1 by the gripper while it generates the driving force for carrying out migration control of such a 
manipulator up and down along with a stanchion and generates the driving force right and left, order, and for 
carrying out a roll control for carriage. 

[0208] As shown in drawing 72 , the cantilevered suspension of the closing motion of an end is made free 
on the hinge 450, and a front door 407 pulls out the lower magazine 421 , the up magazine 422, and the 1 st 
and 2nd disk array 404,405, respectively, or can equip now with them by opening and closing this front door 
407. Each magazine 421,422 have the box configuration contain in the form which carried out the 
laminating of the optical information record medium 1 of ten sheets contained by the cartridge , respectively 
to parallel to the base section of JUKU equipment , and the optical information record medium 1 be insert 
from the tooth back side ( field side which carry out phase opposite at the transverse plane side in which the 
front door 407 be form when JUKU equipment be equip with each magazine 421,422 ) of each magazine 
421,422 . Wearing of this optical information record medium 1 can be performed by once, when a user 
equips JUKU equipment with each magazine 421,422 which took out each magazine 421,422, contained 
manually and contained the optical information record medium 1 . Moreover, a manipulator equips each 
magazine 421,422 with the optical information record medium 1 with which the inserted optical information 
record medium 1 was transmitted to the mail box, and was transmitted to this mail box by inserting the 
optical information record medium 1 through a mail slot 412. Thereby, each magazine 421,422 can be 
automatically equipped with the optical information record medium 1 . 

[0209] the 1st and 2nd disk arrays 404,405 — respectively — a RAID controller and the 1- it has the drive 
array which the 5th optical information record regenerative apparatus was connected, and was constituted. 
[0210] Each optical information record regenerative apparatus has the disk insertion exhaust port, 
respectively, and the optical information record medium 1 is discharged by each optical information record 
regenerative apparatus from insertion or each optical information record regenerative apparatus through this 
disk insertion exhaust port. Moreover, it connects with the controller block 423 and a RAID controller 
controls each optical information record regenerative apparatus by control of the controller block 423 
according to the recording method of RAIDl, RAID3, or RAID5. In addition, each recording method of 
RAIDl, RAID3, and RAID5 is chosen by the key stroke of the keypad 409 prepared in the front panel 408. 
[021 1] With this JUKU equipment, data are recorded by the recording method of RAIDl, RAID3, or 
RAID5 using a disk array 404,405. Thus, in order to record data, it is necessary to equip JUKU equipment 
with the optical information record mediimi 1 beforehand. There are the following two kinds in the wearing 
approach of the optical information record medium 1 for JUKU equipment. 

[0212] The 1st wearing approach is an approach of equipping an aperture, the lower magazine 421 , and the 
up magazine 422 with the optical information record medium 1 for a front door 407 manually to ejection 
and these magazines 421,422, as shown in drawing 72 . 

[0213] The 2nd wearing approach is an approach of equipping at a time with one optical information record 
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medium 1 through the mail slot 412 shown in drawing 73 . If a mail slot 412 is equipped with the optical 
information record medium 1, the controller block 423 will detect this, and will carry out actuation control 
of the motor 413 for a transfer, and the optical information record medium 1 will be transmitted to a mail 
box. If the optical information record medium 1 is transmitted to a mail box, actuation control is carried out 
in the vertical-movement operation motor 430, actuation control will be carried out in the motor 424 for grip 
actuation, and the controller block 423 will carry out migration control to the disk stowage it is vacant in the 
magazine 421,422 in the optical infomiation record medium 1 held by the gripper prepared at the 
manipulator, while carrying out migration control in the direction in which the manipulator is formed in the 
mail box. And actuation control of the motor 424 for grip actuation is carried out, and the optical 
information record medium 1 held by the gripper is released in a disk stowage. The controller block 423 
controls each part to repeat such a series of wearing actuation, and to perform it, whenever the optical 
information record medium 1 is inserted through a mail slot 412. 

[0214] Thus, if each magazine 421,422 is equipped with the optical information record medium 1, the 
controller block 423 will control a manipulator by the 1 st wearing approach or the 2nd wearing approach, 
and will transmit the optical information record medium 1 contained by the lower magazine 421 or the up 
magazine 422 to the 1st disk array 404 or 2nd disk array 405 by it. Wearing of the optical information 
record medium 1 of five sheets of each disk array 404,405 is attained respectively, the 1 st disk array 404 
will be equipped with five in the optical information record medium 1 of a total of 20 sheets contained by 
each magazine 421,422 with the manipulator, and the 2nd disk array 405 will be equipped with other five 
sheets. 

[0215] When recording data, by operating a keypad 409, a user chooses a desired recording method out of 
the recording method of RAID 1, RAID3, or RAID5, operates a keypad 409, and specifies the recording start 
of data. In a disk array 404,405, they are the connector terminal 435 for RS232C, or **. The data which 
should be recorded are supplied through the 1 and 2nd connector terminal 437,438 for SCSI. If the recording 
start of data is specified, the controller block 423 will control each disk array 404,405 through the RAID 
controller formed in each disk array 404,405 according to the selected recording method so that record of 
data is performed. 

[0216] With this JUKU equipment, the hard disk drive unit in RAID using the conventional hard disk drive 
unit is transposed to the optical information record regenerative apparatus in which five sets are prepared at 
a time by each disk array 404,405, and data are recorded according to the recording method chosen fi"om the 
recording methods of RAID 1, RAID3, or RAID5. In addition, in this JUKU equipment, the interface of data 
is not limited to what the *♦** explained and was mentioned. 

[0217] By the way, in the optical information record regenerative apparatus in the gestalt of this operation, a 
copy protection and a security protection are easily realizable like the gestalt of the 1 st operation, moreover, 
the optical information record medium 1 which recorded the information (for example, various kinds of 
software) on varieties that the modulation patterns of a reference beam differed — a user — providing ~ the 
information on the modulation pattem of a user*s reference beam which responds for asking and makes 
information on various kinds refreshable — a hook — it becomes realizable [ the data communications 
service of providing according to an individual for pay as information ]. 

[0218] moreover, the hook for taking out predetermined information fi-om the optical information record 
medium 1 — you may make it create the modulation pattem of the phase of a reference beam used as 
information based on the information on the proper of the individual who becomes a user As information on 
an individual proper, there is a pattem of a personal identification number, a fingerprint, a voiceprint, and 
the iris etc. 

[0219] drawing 74 showed an example of the configuration of the important section at the time of creating 
the modulation pattem of the phase of a reference beam based on the information on an individual proper as 
mentioned above in the optical information record regenerative apparatus in the gestalt of this operation — it 
is. The individual humanity news input section 501 into which an optical information record regenerative 
apparatus inputs the information on the proper of individuals, such as a fingerprint, in this example, Based 
on the information inputted fi-om this individual humanity news input section 501, create the modulation 
pattem of the phase of a reference beam and the phase space modulator 1 1 7 is received if needed at the time 
of informational record or playback. The phase modulation pattem encoder 502 which gives the information 
on the created modulation pattem £ind drives the phase space modulator 117, While publishing the card 504 
which recorded the information on the modulation pattem created by this phase modulation pattem encoder 
502 When equipped with this card 504, it has card issuance / input section 503 which sends the information 
on the modulation pattem currently recorded on that card 504 to the phase modulation pattem encoder 502. 
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[0220] In the exEimple shown in drawing 74 , in case a user records information on the optical information 
record medium 1 using the optical information record regenerative apparatus in the gestalt of this operation, 
the individual humanity news input section 501 is received. When the information on the proper of 
individuals, such as a fingerprint, is inputted, the phase modulation pattern encoder 502 Based on the 
information inputted from the individual humanity news input section 501, the modulation pattern of the 
phase of a reference beam is created, to the phase space modulator 117, the information on the created 
modulation pattem is given at the time of informational record, and the phase space modulator 1 1 7 is driven 
at it. It is matched with the modulation pattem of the phase of the reference beam created by this based on 
the information on the proper of the individual who is a user, and information is recorded on the optical 
information record medium 1 . Moreover, delivery and card issuance / input section 503 publish the card 504 
which recorded the information on a modulation pattem that the information on the modulation pattem 
which created the phase modulation pattem encoder 502 had been sent by card issuance / input section 503. 
[0221] In order to reproduce the information recorded as mentioned above from the optical information 
record medium 1 , like the time of record, a user inputs the information on an individual proper to the 
individual humanity news input section 501, or equips card issuance / input section 503 with a card 504. 
[0222] When the information on an individual proper is inputted to the individual humanity news input 
section 501, based on the information inputted from the individual humanity news input section 501, the 
phase modulation pattem encoder 502 creates the modulation pattem of the phase of a reference beam, to 
the phase-space modulator 117, gives the information on the created modulation pattem at the time of 
informational playback, and drives the phase-space modulator 1 17 at it. If the modulation pattem of the 
phase of the light at the time of record and the modulation pattem of the phase of the reference beam at the 
time of playback are in agreement at this time, the information on desired will be reproduced. In addition, 
even if it inputs the information on the same individual's proper to the individual humanity news input 
section 501, in order to prevent that a modulation pattem which is different in the time of record and 
playback is created in the phase modulation pattem encoder 502, even if the information inputted from the 
individual humanity news input section 501 is different to some extent, in the phase modulation pattem 
encoder 502, the same modulation pattem may be made to be created. 

[0223] On the other hand, when card issuance / input section 503 is equipped with a card 504, delivery and 
the phase modulation pattem encoder 502 give the information on a modulation pattem that the information 
on the modulation pattem cxirrently recorded on the card 504 has been sent to the phase modulation pattem 
encoder 502 to the phase space modulator 117, and card issuance / input section 503 drives the phase space 
modulator 117. Thereby, the information on desired is reproduced. 

[0224] The configuration of others in the gestalt of this operation, an operation, and effectiveness are the 
same as the gestalt of the 1st operation. 

[0225] In addition, although this invention is not limited to the gestalt of each above-mentioned 
implementation, for example, address information etc. was beforehand recorded on the address servo area 6 
in the optical information record medium 1 by the embossing pit with the gestalt of each above-mentioned 
implementation It sets in the address servo area 6, without preparing an embossing pit beforehand. The laser 
beam of high power is irradiated selectively at the part near the protective layer 4 of the hologram layer 3, 
and it may be made to format by changing the refractive index of the part selectively by recording address 
information etc. 

[0226] Moreover, as a component which detects the information recorded on the hologram layer 3, not a 
CCD array but an MOS mold solid state image pickup device and a digital disposal circuit may use the 
smart photosensor (for example, refer to reference "O plus E, September, 1996, emd No,202 and the 93-99th 
page".) accumulated on 1 chip. This smart photosensor has a large transfer rate, and since it has a high-speed 
calculation fimction, it becomes possible [ high-speed playback being attained, for example, reproducing at 
the transfer rate of G bit-per-second order ] by using this smart photosensor. 

[0227] moreover, when a smart photosensor is used as a component which detects the information especially 
recorded on the hologram layer 3 Instead of recording address information etc. on the address servo area 6 
in the optical information record medium 1 by the embossing pit The address information of a 
predetermined pattem etc. is beforehand recorded by the same approach as record using the holography in a 
data area 7, pickup is changed into the same condition as the time of playback also at the time of a servo, 
and you may make it a smart photosensor detect the address information etc. In this case, a basic clock and 
the address can be directly obtained from the detection data of a smart photosensor. A tracking error signal 
can be acquired from the information on the location of the playback pattem on a smart photosensor. 
Moreover, a focus servo can be performed by driving an objective lens 12 so that the contrast of the 
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playback pattern on a smart photosensor may become max. Moreover, it is possible to carry out by driving 
an objective lens so that the contrast of the playback pattern on a smart photosensor may become max about 
a focus servo at the time of playback. 

[0228] Moreover, in the gestalt of each operation, the information on the modulation pattern of a reference 
beam and the information on wavelength may be made to be given to a controller 90 from external host 
equipment. 
[0229] 

[Effect of the Invention] As explained above, while information is recorded using holography with the 
interference pattern by interference with information light and the reference beam for record according to 
the optical information record medium according to claim 1 to 5 The 1st information layer for generating the 
playback light corresponding to the information currently recorded, when the reference beam for playback is 
irradiated, It is arranged in a location which is different in the thickness direction to this 1st information 
layer, and record of the information in the 1st information layer is that of******** about the 2nd 
information layer on which information is recorded by different means. Information light [ as opposed to the 
1st information layer using the information recorded on the 2nd information layer ], It becomes possible to 
perform positioning of the reference beam for record, and the reference beam for playback. Moreover, the 
effectiveness of becoming possible to be able to record informational directory information, directory 
management information, etc. which were recorded on the 1st information layer on the 2nd information 
layer, consequently to realize random access and high density record easily is done so. 
[0230] Moreover, since the gap of predetermined thickness is formed between the 1st information layer and 
the 2nd information layer according to the optical information record medium according to claim 3 to 5 
Furthermore, the effectiveness of becoming possible to form the interference region of the reference beam 
for record and information light in sufficient magnitude in the 1st information layer is done so, making 
refreshable information recorded on the 2nd information layer. 

[Translation done.] 
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4^S*tffi 1 5 a W^SftfS 1 9 a Sltffi 1 5 b 

^Slifffi 1 9 b ^^&*LTl>So 

[0 0 18] tr^yi^T*y:/i Hi. M^c, :/*yXi:w:rD 

^y^l 5 ^yuXA:/a^yi7 1 9 ^(^Htc:feV>T. 
l*ffil 5 a4o<fctfSWBl 9 aiCj^Jtv-rSfiBiC, 

XA':/n^y^ 1 sffliuoiiis^cBaB^nirciiOii^vXi 6*5 

^XS{tLm^f^^^mm \ 7t. yuXAy^a^y^i 5i: 
yUXi:.:^n^y^ 1 9 ^cOF^tC^V^T. SI^Sl 5 b:fe 

20 <t if^sit® 1 9 b ic^m'r:^imicmm^nrc^?sye 
^nggi st^m^xi^^^o 
[0 0 19] HLm^myt^mmi nt. m^mcmm-iE 

x^^^^iz:^'dx\.^^o ccDiAm^m^msii it 
[0 0 2 0] sp^)t^is§g 1 8 ^"^mcmj^i^nrz 

[00 2 1] \^y^'ry'Xi M^c. jtit^ie^j® 

yVXL.:/X3y^ 1 9^0^j5lfMl 9 bTSSif^nSTj 
iRltCffiB^n/cC CDT W2 o^m^xi^^o 
[0 0 2 2] k^y^yyXl 1 mic^ '■XVXL.'fU 

1 9ti:^ttssra>t^iH#ii stitRMmcom:^ 

IC. yUXA:/n^y^l 9(l!l;6^^»CSSB^nfctr-A 
40 xyu^yr$?2 3. :nU^-^U>X2 4:fe<J;t;7fe?li^B 
2 5*flS^Tl/^So tr-AX:rV^y^2 3ti. ^^OffilS 

yji^ff^ziv y^-^ui^xz 4o:)mAyjmcnLx 4 s** 

iStte»n:rc^SI*ffi2 3 a^Sr^LTl^So 7ta§SB2 5 

[0 0 2 3] If ^y^Z^yy 1 iti:. ytWMMZ 5 

fflil;^>e)^D^;b^tr-Axyu^y:$'2 30^£I4®2 3 aT^ 

s**?ns75rfpitcEB;^n/c'7sf hT'-<7"^^^?2 6^. 

50 tiSJ^ffliJtc. tf-AX:;^U *y i$? 2 3ffl!l;b^e>|llSti:BaB^n 
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7 

9*<i^Tt->5. 

iRitcJtfiS-rs:?^|qii:W*»SiM3 o atctitm^t 
577lR]«»SiM3 0 b tli:<i;^T^fiJSnfc4-p<OS3t 
352 9 a~2 9 d^^LTV^So v"J V K 'J A^l/U'VX 
2 8 lis ^<DP31§®<Diti^C4tt*^ 4^my*h'f^'rir^ 
2 9<D^SiM3 0a, 3 0 bfc^«fbT4 5° :&«:'rJ:'5 

[0 0 2 4] tf-y^Z-yT^l 1 rt®ffiifi^F^^^ 

2 Ij:43W 5 3 h n— 7 9 0 J: o T^J® cfc 
*oTl/^So 3>ha-^90a. ffifflSF^T^apgl 1 

ha-^9oa. ms«^^mct«oTge.*^iis?Lfc^ 

^^illfil7a. 0 J:»)#^ie,ns^i8 

[0 0 2 5] $fc. tr-j'^'Z-y::^! 1 rtcD^if^gl*® 1 

5 a, 19 h<D^kimii. m^ii. ^mmmuwuc 

[0026] 03t±. 4iJ-Sil7* bx-fr^'^r2 9©m 

iHlgSSSa. 4 5i-tij7:i- hr'^'T^^cSr 2 9®3^f^<?D^7t 
g|52 9 a. 2 9 d®#ai;b*An»-rSiDWg§3 1 i:. 4 
^^■917* h-r'r-r^'^'2 9<05>fft®§JtgP2 9 b, 2 9 
c ®&fcb:^;S:*aSTSiDSt§§3 2 i:. iD»§§3 1 <r)ta:^ 

S 7 XX9-M^ F E J&^-r 3 3 . 

0a-^§JiegP2 9 a, 2 9 b©#fcB:^;;&)!ing-r5iioSg§ 

3 4i:. 4 5^-1117* hx-fx^^f 2 9® hv-yi/;^lR]Ji: 
?ftoTI?lt>^^§^g|J2 9 c, 2 9 d <^)&tH:^**Dlf -r 
5*DiCgg3 5i;. Ad»§§3 4(73tH*i*nS§§3 5<73(±l;f3 
i:®Mi&J«WLT. :/-yS^ii.y;l/Stc<l;5 h^-y^^Vi^' 
X^-d^TE^^fig-rSSffggS 6i:. i&DS:g§3 4<D 

5jilD»§g3 7 fc;&{iK.rv^;5o ^33. *:^SScomi 
T-a, S^M^R Fl±. 7ttt8Stag<«(*UJ:*3i5-57' K 



(5) If M¥ 11-311936 

A 

l^X • -9— #xyr6tcfB@i5nfcitSJ«B^bfc«^ 
[0 0 2 7] *SI]9a<7>jg.«tci3tt5)tlf«iesif 

-5 IcJiJffllStiTX If > K;l'^— ^ 8 2 tc * ^TH! 
[0 0 2 8] *-r. 04*#SSLT. 1?--Jp^£D{^ffl{C 

9 0tt. ffSfefi^R F JcfJW^^nfca^^'D-y^tilS 

[0 0 2 9] 9mmm.2 5*>?,a*t^n/c)ti±. 3Up< 
-^vi/X2A\iL^-:>xwn%w.ii-&n. 

20 -y 2 3 tc A*f ¥SI>f® 2 3a T'7t«®-a5«MiM 

u -spasi^sns. i|iss«fffi2 3aT?si5f5nfc)t 

2 3a ^m^l^fcmt. y^} XKyu >y 1 9 ICAIt 

L> )ts©-ei5*'iiis«Mi 9b^^-rSo i|is*f® 

1 9 b^^jMLfc^ti. ^ra^^PSl S^ailL. y 
UXA:/o.yi' 1 5<DKI^Sl 5 bT'Slt^n. 
-a5*'¥S*fffi 1 5 a L. MtC 2 ^^fljffijfeffi 1 4 

^jIjILT. n^U^Xl 2fC<fc-3T*7tSnT. 7fe1f 
^IBgS^i* nc*3(:?- a 3 i: 4 ©i^l? 

^)|^. TKUX • ^t- sl?xyT6lc*3ttSxVd?Xt;-y 
hlCtrDTSP^nr. W^l^^Xl 2jHfeSloT< 

[0 0 3 0] J^SIf^gfB^jgf* 1 A^e,cDM»^)^^±. 5>f^^l- 
^-Xl 2T'¥tf^mi:$n. S*2»tiJfilJt«l 4^ffl 

MKimi. S*f®l 5aT'R*f?n. ^F^Jt^Pgg 1 8 
40 ^jllSL. 7^®— 8P*^yjXA:/n-y^ 1 9©i|iS*f 
Si 9b*3l3fi-rS. ^Sltffll 9b:&3|jiiLfj:5l»5Jt 
tf-AxyU'y^2 3lcAl5fU 7te«Ci— gP*'^S 
«tS2 3 aT'SW^n, i!lU:yX2 7t3<fct>'5^U>K'; 
A;l/U>X2 8=gr|iltiiigL;rc^. 4^^SJ7* hv^wx 
i'^'2 9lCj;oT^tli?nSo ^LT, C(04j^my* 

lHlgS8 5(CJ;oT. 7*— ;<7XX-5-ffi^F E. h^-y 

4^>'i/'x^-M^TE^3<fct;s^m^R Fjb^^^sns 
50 -y^iy^'-^-^i^nt^ti^tmc. m^->o'y>'om^ 
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[003 1] **3. ±fa©-9— ^Btt*5lt5iaST*ti. 

yiyi^T yyi Kom^li. CD (u v/^^ h • -r-f x 
i/) •^DVD (xwi?^';!" ex*- x-fXtJ'Sfcti-r 

[0 0 3 2] ccr\ mcommx'^•r^^<m^ts^u 
+ 4 5° <lJfc:)JiRj*IirtES-*;feitiKlJtt:U BflJtti 

S(l^^+4 5° SfcliP<l^^-4 5° <15t73lR]^liI 

e2-&fcit«HM3tei:-r5o AdTtil B<l7fcl±, m^icim 
[0 0 3 3] i^fc, fEfiiBt^'ftffltcoi/^TlfiiafSo ^ 

[003 4] w^^mftmm^ i ? a. jiiM-rs 

m^Wffi'li^aJptbTffitBIIO (rad)7b>n (ra 

d) ^mi!R.mc{^^t^Ch\c^-oX. ^(DW^^^fS 

o<ttj^^c,ns^iS/^^'-><^»ff^fcSf-pT. iiifi-r 

[0 0 3 5] Jtili^«2 5c7)ai*^^«ai:^a. /^^I'XW 
fcfBgJffl<OlftB:tit^nSo 3>ha— 79 0 

xi 2<DaSif?tA^x-^xur 7^aiif sF^ii. :?:<}- 
lis ^mmmz 5ffpmye<r)^^mmt^i>(ofr^o 

[0 0 3 6] meic^Lrc^olc. 7tiliSS2 5*^?,^ 
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70 

(O-m-^^S-Hm 2 3a U yV XA^n .y ^5^ 1 

9lcA*fr5o y^JXl^-Xoyi; \ 9lcAI*LfcJttt. 
^StD-g|5*^i|iR|^ffi 1 9b;&Sjib. )feS©-gP*^iii 
SWBl 9bT?Slf5n2>o ^Sl>fffil 9b^^Lfc 

it^icf^oT, ^mmc^m-£tix. mm^tt^^o c 

10 ftf?*l. )tS©-g|J*^iiiS*f® 1 5 a^SiiU 2i^SiJ 
1 4 ^rffiil-r S o <1 C T% 2 »SiJflSEjle« 1 4 ©fli 
Ttffil 4 L^}ljiLfcm4fl7t73lRl*'+4 5° iHlite^n 

)t:^i^*<-4 5° urtte^nr. Bfijfcojtt^s, 25* 

[00 3 7] —73. XUyo -y ^ \ ^n^WM^ 1 
20 9 bT'K*f^ti;fe^t4. 1 9 aT'SW^n. fitffl 

#Bg)ti:^So <i«feH5ra#M^ta. fll^vXl 6*a 
-gPA^y U XA:ra ^ 1 5 n^lSM^ 1 5 a t?S*>t^ 

2^3-iiM^tgi 4^aji-r5c c:<it% cc-e. 2 

5:^iiM3t®l 4<^)fi£^ffil 4 L^aiiLfcJtad^TJlRl 

*^+4 5° urtteStiT. A{i)t®)tt*t3x agjteEi 4 
ilea, ^f!® ixvx 1 2 fc j; o T^jt? tvx'ft'mmmk 

» 1 icsgftf^tis 3^a ^^^hM 3 tsaffl 4 (Dm^m 

[0038] 07*3j:t>*ia8 t4S^^lC*3lt S 

^aAilJfe^^U ??F96 4T-5^b;fei5^aBm%« 
^0 [0 0 3 9 ] 0 7 fc^bfc * 3 2 ^9JS£3t« 1 4 « 

s^jteEi 4 L^aiSLifeftffl^ts 1 L«. kmimith 

j^tiuvXi 2^/^LT^t^tffifBS^!«^^l^i:.^l•t 
sn. 5^D<^•7AM3*aJiu s«K5±T'gfe/hg 

Ji[i^a^''7A3%a3M-r?)„ t;rc. 2 iJ-SiJflgJtS 1 4© 
a^Tt^l 4 L^ajgLfclH^ffl#Bg)t5 2 Lti. A<l)t 
Jifi^L'VXl 2 ^/M,Tlf ^iB^!«f* nc 
581*? n> *a 3 t 4 ©i^^a J; K> fe 

50 **'e.jKD'y'7Aii3*aja-r5o ^lt. ^d^^a 
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5 1 Li:S*tM5Wciti?AMJt®fHSffl#Ba)t5 2 L 
fc*<Tg|fbTT^/<^f-v«:JgfiKU Jt3li^S2 0OHi 

[0 0 4 0] SfCs 08lC^Lf::J:?tC. Zi^ilMitiE 

1 4 <7)i£)tS 1 4 R ^ffljS bfcfa®ffl#SS^ 5 2 R tt. 

<k 0 1. ?tu /J^S * 5 <fc iR^ L /t^. 

5g^L**^e.j^Dy7AM3^ajg-r-So ^-LT^ *;d 
d#^^AS3rtk::tel/>T. SS*K5t?gftfSti;feB{l)teD 
tt$B^5 1 Ri:SS>f]l5WcJityBM^«ofHaffl#M^ 
5 2Rt*^=F^LT=F}$>'^3J-V^}g^L. ^jIg^P2 
o®ffi*f^cottl;/3*^SStH:^jti:*o;fci:^. ^•<0=F^/^^' 

[00 4 1] mi isXXSmsiz.Tni.fcii'oK^ ^^Mco 

[0 0 4 2] *SISS®JgfilTH±. 4-xa^*^ixjl3©ll— 

[0 0 4 3] co^^fcUT, :^m&<Dmmx'it. s^n 

[0 0 4 4] sfc. :ipmm<ommxii. mnmi. ±m 
•5 icBgi^^n. mmimmiii i <os*fM 5 Ts^fsnx 

li. ymmtmmf^ 1 ^i::fe^t-5:t^D^'vAJl3 
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12 

r^myttii^rcibs mmzmmii^ 1 <os.^m 5 t-ei^ 

SnT^^SjL/VXl 2ffl!HcM-3TST"£,4^^tj7* hy" 
[0 0 4 5] %^3. ^^m<DmmVit. {h\yZyX\ 6^ 
^ AM 3 lc*5V^Tttl87^ il#F8)tfc J: 3®^^*-'^ 

[0 0 4 6] >^efi:, S9;S:#RgLT. B^^cof^fflto 
10 O^Tittflfl-rSo H^^fctt. SWJtaUggl S^D^B^ 

->®it^*fi[«^raJteiglSigl 7fc#;l. ffi1S^P^3t 

[0 0 4 7] )iej!i^M2 5cofflitJtt^tii:t;a. B^fflw 
X 1 2 (omam^T'- x y 7 ? -rs s >i5^ 

^^ailL. Mmu>Xl 2coa3l>f7^3b'x-:5'XUT7^ 
3t*^7^-^'X>JT7«:jijfrSMl±> # 

*5 <fc h ^ -v V ^-9— d?{4fTt3n-f . maui/Xiz 

[0 0 4 8] 09lC^LfcJ:^lC, ^ili^g2 5;t)^e.ai 

¥ff^i:^n. t*-Axyy-y^2 3fi:A*fU )t« 
30 <^)-g|5*^i|iSW® 2 3a ^SrSii T'U XAlTa <y 1 
9fcAI*-rs, yjXA:/a->;i^ 1 9k:A**L^)fca, 

)ta<7)-^*^*s«ffii 9 bT'Si^f^n. 

fcJta. S*fai 9aT'SW2n; ffiffi^F^Jt^pgg 1 

yuyi/i sffi^mmmi s aTss^^n. 2i^sijjs?t 

m. 1 4 ^jIjI-T -So il <! T% C C T% 2 ^3-fIJfig)feE 1 4 

40 ©te^ffi 1 4 L*ajgL/c5ta{i^7^iRj*^+4 5° me 
^nr. A<H)t<^)ti:^t)^ fi£)ttgi 4 R^ajSLfcit 

adTie?? iRi*^- 4 5 ° [Hiis^nT. BM7teco)ti:^So 

X 1 2 1 J; oT*)t$nT^1t$6fBtt5gf* 1 
* o AM 3 1 Umm 4 t ©ilSB J: 0 

*ay^AM3^ffljS-r5o 

[0 0 4 9] 01 OiSiiXim 1 1 l±B*^K::fettS?l£«D 
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[0 0 5 0] 01 o(c^L^J;^fc. z6itm9tWL\ A 

(ommi 1 4 L^iijaLrcs^ffl#Bgjt 5 3 l am 

1 icBgtJ^ * D Ail 3 f: umm 4 i: co:^WB J; 
f(L*A^?)*n^-7AS3*iijS-r5o ^-OiSm. *a 
SS*)t5 4 htm^t^. C©S^Jt5 4 La. »tl 
Sa2 5^Sia£Jtffil 4*jljiLTs seJtOJti:* 

[005 1] sfc> 01 ncg^ufcjc-jic, 25j-iijag)t 

tg 1 4 ©fig^ 1 4 R :&jl3MLfcmm#M7fe 5 3 R 
IBSiRf* 1 fcMW? ru * a ^-7 Ail 3 4: «Sii 4 t <o 

*D^*^AM3<fct), trnmc^if^mm^s i r 
ic^js-r SS^Jt 5 4 R jb^^^-r s, c s 4 r 
nmui^Xi 2ffl!lfi:ji^. M^UiyXi ZT'W-n^ 

[0 0 5 2] 2^^9ifii^ffii 4^a)MLfcs^j^ti. y 

1 sa^^jg-rso iiiswffil 5 a^mmi^fcm^^ 
li. Rim 1 5 aT'Sfef^n. ^miftmmmi s^aia 
L. ^<D-a5*^yyxA:rn-yi7 1 9«¥^sw®i 9 

bT'SW^txT. C CDT W 2 0(CAl>fL. CCDT 
W2 0fCj:oT«Jta^fnSo CCD7\y^2 0±lC 

[0 0 5 3] ^^3. tEmm^m^(omm^<i'-:y^m^ 

T. 4->ny^AM3(cffiSCOlt$SA^^afBi3S2nTV^?, 
[00 5 4] 01 Ofe<ttf01 1 IC^^l^rc^vlC^ *j| 
5, 

[0 0 5 5] Sfc. *^sscomiT't±. ggfe^co— gp 
5. ^43, m^m^^mt. iftmmmmmwucmf^ 
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14 

5^ay-7A®3 i:«ail4(7)^Wa<k'3 fe^flOMT-Sfe 
fiij««;i ®SltM5T'SS>f;^nT*f%iU>Xi zMlcM 

[00 56] i:C5T\ CCD7 W2 0fcJ;-3T. S 

^jt«2^7c/^^'-v^«im-rs»&. s^^fcccD 

7W2 0i:^iE5itc{£t«8^46-rSA\ CCD7H'2 
fSo CC:T\ 01 2:feJ:tf01 3*#MUTx CCD 

mmm^m&-t^:&mic-:>\^^xmm-r^o 01 2 

(a) JCS^UfcJc^lC, tr-yi'7'-);:/l UCSBtJST'-'^ 
-^^it. Z^9myt^l 4»c<J;oT. 5^^cf>/Di:L 
T)t^*20cDtgl^7 1 L, 7 1 Rfc5J-it5.nS. S 
IC. 012 (b) t^bfcJc^fC. T'/^-'^^-va. 

jtaisggi stCcfc-DT. ffiis<ois^7 2tc»»e.ns„ 

c:coil^7 2*\ 2:^^?t;/^:5'->-x-^®g^h#ffii:* 

"0" *fc« "1 " ^mmU 1 e-y hCDlf^teM 

j^;-rs2il«<0'5-^<73— TJ^&^V. {ft75"^:^:7i:bTV^ 
5o 2ia«*'*ttc;i->'$fcl4W;::4-7«>J&a-lix.7— X 
— ^'i:*^. C«J;-5>c. 2ii^-ei e-y 

«*^±tf§<li;*^-e^2)l|iD>t>;>y h7i^a&;5<, 01 3 
(a) a. 1 e-y hc7)v=^v':S?;l/x-^»tc5>fJS-r.5 2il^ 
«ffl7 3%aSL/ctOT'feSo CCDffi7 3 3b^#«E-ra^ 

l^So -r^tJ-^s 013 (b) IC^Vtz^olc. Z^Wl 

my&Ri 4<o^mmic^^tizmm<r>n<o^^}i^mm 

icmt.^zmm(o<m(o&^ti)^^:^^+^^o:)mm7 4 

(/-"So C©x^— X— ^fcD^^:?'— J^^T. h^>y^ 

^-VA^S2PffiB1f^il^So 013 (b) fcfe 

40 Iz-'T. ?^^7 5a:t>'<Dil^. ??F^7 6l±;t7<^)B^«: 

[00 57] h^-y + v^ffili^-'^^'-vi:. lE^-rs 
(a) k:^LfcJ;^*2;>J^/^:5'-Vi:;fe5, 

50 ^x-^«Slgy-Xi^<D«g«*^;j-7T-Sntf:i-V> 
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[0 0 5 8] lESi^lCli. 01 4 (a) iC^bfcJ:^* 

2 ^7c/ ^ - V icdie o T sr^ ^is ^ n/c if t iHSffl 

( b ) tc^ Lfc i 3 ic, IH^^liiik'^S t :3 V h h 
*^ffiTU SNlt*^M<*oTt,^5. S*fe8#U:t±. CC 
DrW2 OfCjCtsT^ 01 4 (b) Vi^X^fzii'jiSin 

[0 0 5 9] 01 5 (a) l±. S^Jt©/^^f-V*^C,fiJ 
©A-1-1 l?©??€^#LfcSS«*^?-n^ni If h^T^' 

7 4T'^^'iiJ-rSili:li:<J:-3T. 40^iS7 8A, 7 8 
B. 7 8C. 7 SDtC^i-ttTV^So ^LT. 01 5 
(b) lC^bfcJ;^»C. )hfrtOffiiS78A, 78C*-& 

ts*±TfcEffr a c i: ■?? E c c 'r-TA'^mmt^ j; 

-K (ECC) :^ma\^Xl^m,\^1^7'-9(D7—-:T)W 
feSo **3^ 015 (b) tt. nfTm^JOE C C7"-:r 
;P<D— L ;rc t ® T-^ t) . C «Offi<DIB?iJ t> i ^ 
ff-rSCtjb^T'SSo 015 (a) tc^b/cr'- 

01 5 (b) t^U;rcECCx-:r;I/«7)^^ 
g|5^?iMLfcfcC0T'a5t?, 015 (b) IC^^LfcE 
CCy—r)^^^^. 015 (a) ICg^Lfcr'-^iB?"] 

fitt-rSo te^^tca. 015 (b) fcS^LfcJ;'5*E 
CCt"— ryP^Sl 5 (a) tc^Lfc<t^lC4 0cD^lge 
7 8 A. 7 SB, 7 8C, 7 8 DfC^j-^LTTtlf $gfB^ 
iKf^ncfEaJLs S^mca. 015 (a) kl^^bfcJ; 
•p^SHWcDT'-^'^j^mU ;itx^M'<§AT0 1 5 
(b) t^b/-::<i;^*E CC7^-:/;b;&S^L. CtOE 

[0 0 6 0] ±jSiDJ:-5*S^)t®>'<^f->'lC*3tt5a 

[0 06 1 ] J;(±Itt4aL/cJ;^fC. *IISS£D}^.^^c:fett 
S3ttf«ffiSSS^SIl 1 0 fc J;ntf . Jtlt^S^f* 1 



(9) i^m^ 1 1-31 1936 

m^m.^is <t D'lf fgjtcoBgi^ ^ ff^^ ic t3 5 ^mm 
mn<o^r'-<xi/mmtmm(o\fyi^T'y:fi i© 

[0 0 6 2] tfc. 2|s:jli6S<omitc<J;titf. )t1f«fBgJ 

[0 0 6 3] ^Tc. :$i^m(ommic^tit,£. ^mmtm 

E»ffl#.^7fe<o^ii/ ^ - V i: [51 uaaS>' - v<oS^ 
^fc. *«SSiDmitJ;ntf. i^1f?BfB^igf* 1 

[0064] ^/c. **S|somitr:}3ttS7te1t$SfBaS 

[0 0 6 5] :^^m<ommici3i,f^ytmmimw 

^«Hl OJCJ;ntf. If'j'i'T'-yT'l 1^. 041C55L 
Xtf<y htci-^TIB^^n/tlf^^SSfrSdtA^-p^ 

[0 0 6 6] **fiS^Dmitc*3t^S7t1tlSfEaS 

50 1 0 1 inff. )ftmnmmm# i tc^siBSs^n 
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[0 0 6 7] *fc. *IISS®JgSStC43ltS)t1fSifBaS<S 

[0 0 6 8] ^^IC, 2|s:^WtD||2iO^JgtOm^tC*5ttS 

S^SBl 0c7)«fiSc£0BS|pI«|T'SSo 
[0 0 6 9] ^riVc^'^iSS^afCO 

[0 0 7 0] 01 6 a. *-;w<c-- vi^*?ri^©)t®iR 

tfcg|5^:^^±d-^-;l/^:l^{f nSo c «J^- 

^MtMOo ;l/l± 1 0-2 nmSfifD:^^^*®-^. 
*;-;W^-::^:/-Jf"'«ii^T'a. 10' ~1 0* efi<^)^S 
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7* 

"^:<'eV(DmW . 104 —133 --^-i^, 1990^J -^^ 
[0 0 7 1 ] :$immmvi,±. ±^<Dt->-)W^-~>'^ 

10 5o 

[00 7 2] $fc. *iissfi»jT'tt. irt 
®7ie?ii^a2 5t±. J^sD^•^AJi3^>g^■r%3^^-;w^ 

^ffl t/^fc jggis^*^ t ^wr s issw^ L'-if » 

[0 0 7 3] :l^m<OJ^mcis\,^X. Slf^9 1 tt. H 
T. a:yha-^9 0ti. m^<O0kmc'^^XUihtm 

[0 0 7 5] *«fia«?!|{i:*3ftS?tetf^tB^S^ilB-P 

^m^mX'it. ^J-^a^'^Ail3^0|BI-®m^^::^3^^T^ If 

-/o Sie^^ff ^ c i: A^T'^ So 

[0 0 7 6] Sfc. *||fiaWt::feit5)t1f^E@SS*» 

■p. wMm^m^oi^m^^'^-i^^m.^xm.WLmm'dM 
50 nsci:ic*5o tit-DT. ^iisa^jicintf. fSKom 
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[0 0 7 73 sfc. **«5Wcj:ntf. mm^mmw 

mmun^ * t) 3SHtcSl3^t- set t!)^ site i: * s, 

CO 0 7 9] :i^mmcommi!:m^^i(Di&o:)fiFm^j^u 

fern 1 toilS£cojg.^ic*3tt;S7tet»$8fHams^ 1 0 <D 

[00 8 n 01 7ti. 2|s:SISS©fg.^{c33ttSk?-y^7' 

-y:/<75®^^^-rSiBm 01 8«. tr-y^'7-;/7'^« 

[0 0 8 2] 2|s:^5S«DJg.^lC*3t^-2)e-yi'T-y7'l 1 1 

«si 1 2i:. c<DmMmm\ 1 2<fct>tti«^n5)to 

iltT73l6)ic. ^m^m\ 1 2ffliJii3)iIlle:iBfi?n^cnU 
^ — :5'U>Xl 1 3. ^fSM&y ■<>\^^ (neutral dens 
ity filter ; J-XTs nny -i tUt. ) 1 1 4. .fig 

9tm^m=?'\ 1 5. M?fce-A;^yy-v^Ji i & 

i^^m^mmmi l 7, f-AXT'U •y:^ 1 1 8*5j;t>* 
7* hrw'xi'^ 1 1 9^{i^Tv^5, ^iiiSai 1 2 

1 2<oadl•f^^¥^T^^i:bTtHI•f■r5J;^^c:9:•DT^^ 
5o ND7-c;l':J' 1 1 4 a> 3 UVXl 1 3t0 

5o fiSJteffiJt^m^l 1 5li. ND:7-f;l/:5' 1 I 4<Dtfl 
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m*t'r«<J:3^i:*oT^^5c filJtffl^^^^i 1 5i;L 

T«. m^fv i/2j^gtgsrcttfi£jteE*^fflt,^e>n 
s. <iJttr-Ax:/y>y^Ji 1 ea. flgjtrajt^^^i 

«r^^^^5<SJte-AXyj-y^fai 1 6a^«LT 
1/^5, tfl[*i^ra3t^ig 1 1 7 1±. M 1 flD*$fiODJg.^»i: 

fcits&ffl^rajfc^si 7 i:iBi«i<7)fe©T?«5o e- 

i»7.7'U-y3?l 1 8 lis e-AX^U -y ^J^S 1 18 a* 

10 lis pmyt^^^2o%m&sit. 8 0%Kjit-rsj:-9 

a*M«bTs #Bg7tt0gK)7teaiiSI (auto power con 
troll ;J-XT. APCtlB-r. ) %?T^/c:46tcfflt>e,n 
Sfe«T-*So e:i07* hr'w'-r^'^' 1 1 9l±, #^^6 

[00 8 3] e-y^Z-yyi 1 Hi. Mt. Jtr8l««l 

1 2A->?.o)^A^e-Ax:/v -y^ 1 1 8«if-AX!/y 

>y^»®l 1 8 aT'S*f$nTjttT-rS73iRllc. e-AX 

20 -y^f 1 1 8ffiii<j:»?iiii»csBS*n;fc<ijttr-Axyy 

•y ^' 1 2 0 . 2 ^i-»Ji6S3fe*g 1 2 1 *5*t;if^±lf 5 7- 

1 2 2*<iATl/^?.o <l)tk'-AX:/U ■y:J' 1 2 0«. 

^•lirSfiDte— AXyu 'y^»® 1 2 0 a**LTI/^So 

2 i^WifilJt^g 1 2 Hi. 017 t*3V^T?tttOD:fe<liJgP» 
tcSBgsnfcfigJtffil 2 1 Ri:. Jfctt®;fefil|g|5^}-JCBBM 
^nfcfig3t«l 2 1 Lfc*«LTI/>«c ig>te«l 2 1 

R. 1 2 1 L«. mi<omm(ommi!i^t,^^2^mmi^ 

tSl 4®fil)te«l 4 R. 1 4 Li:|SI^£0t,«T-*<3. ffi 

30 ytmi 2 1 R«<i^73iS]*-4 5° iHiss-e-. m^mi 

2 1 Ll±{13t73lRl*+4 5" iHllgS-a-So if^itfS^ 
- 1 2 2 tt, 2 ^J-SiJfig^S 1 2 1 A^e.<75)tcDJ^lC^^ L 

T4 5- icmif^rLr. z^mmymi 2 1 *^e.iD)t 
*, 01 7^c*3^^•siffi®^^:its■rs7^(^a^c|qJ^^TS*f•r 

[0 0 8 4] Vfy^TyZ^l 1 114. MfC. 2 ^^tiJSSJt 
ffi 1 2 1 *^e«D3tA^3t-^±tf 5-7— 1 2 2iDS*faT'S 
WLTjitf-rSTjiRitciBa^nT, Xkf>K;l/8 1 tc)t 

m\yZyX\ 2 3%, Jt1fSifESij^(*l<Off»73lRi:te<fci; 
h^-yi';^|6]ti^l!)Rltg*y'^>^aLX-^H 2 4 (01 
8#M) t^M^Tt^S, 

[0 0 8 5] fcf-yi'7-yyi 1 1 l±. MJc. Jfcif^Sl 

1 2A^c,(7))'t^^{i)^e-AX7'U -y^Jf 1 1 6<73<S^e- 

Ax:^y -y ^® 1 16a T-si?f5nTiifT-rs:;^iRitc, 

fl^tf-AX:/y -y^ 1 1 6lft|J;!31lilciaa^n«:^F^ 
^t^Sl2 5, i!]iUvXl2 6, tf-AXlT'y «y^H 

2 7*5j;t/7* h-r-rx^^ l 2 8%{i^TV^5„ 

50 ^t^i^gg 1 2 5 a. M 1 OSISSO}g.^JC*3ttSSP^^^ 
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^■r^s^tg^&WbTl^^o ^fc. C<;:)i!ll^vXl 2 6<?) 

U^y^l2 7ti. If— i^T.^^U^y^'® 1 2 7 a^WLT 
l>So CtDlf— AXyy *y ^ffil 2 7ati. S 
fl7t^5i^*2 0%iSja^-ii:. SOS^Sftfr^ct-^tC^feo 

1 2 7 AML. If ~AXy U 1 2 7a TSW^ 

n^mt. iiTfetr-Axyu^y^? 1 2 otcAW^r^cfc-p 

[0 0 8 6] \^y^T-^y\ 1 ni:. M^C. e-AX^ 
y -y^f 1 2 7Jc:fett§<l^lf-AXyU 'y:$? 1 2 Oi:t± 
S^tM^ii. tf-ixX>^U^y5?l 2 7Mc];t)/ilStcBHg^n 
;rcaU>Xl2 9. i^U^FU:^;!/!/^^! 3 0*5i:tf 

:t h-r>f X^:^ 1 3 KD^mmicMhXA 5" ^^^^^ 
[0 0 8 7] tf^y^T^yyi 1 Iti. M^C, tf— AXX 

y ^y^? 1 1 8tc^o^t^{s>tetr-^xyu ^y^ i 2 o^^i 

S^MMlc^ e-Axyu^y^l 1 8<B!l<fct)|iRtciBM$n 
;rcS»l^VXl 3 2:fe<J:0^CCD7W 1 3 3^«^T 

[0 0 8 8] tf^y^T'^yXi 1 mic. myt^-L. 

TsZfV y^l I 6 Ic^tff^^m^m^SS 1 2 5 

Wc. {S)tt:-Axyu 'y^ 1 1 6ffliJJ;DIi|lte:Baa^n 

fcr3Up<-i$f U>Xl 3 4:^<fct5SSffi}tj[gSSl 3 5 

<Dyt. m^imm 2 e e n m<Dm9iyt^mtr^ ^^^ic 

m^mhx^K&m^^Lxmm^^^mmmmff^mi^i^n 
r3Up<-:$?u>xi 3 4ti^ ^mmytwMmi 3 5 
(Dmm^t^^n^Mict^xoicisi'Dxi^^^o sfc. * 

mr^^'^icts^xi^^^o 

[0 0 8 9] ^1 SlZ^sLtc^olC^ ^^zt-^y h 1 4 
Oi±. F2^f*i 4 l;&^i^Tl/^So :&43. 0 

1 SXit. ^ZL-y h*^l 4 1 ^OiSSgP^^^D^^^^ 
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-^iy-^Xl 1 3. NDy^jV^l 1 4. 

? 1 1 5. me-Axru^y^^ 1 1 6. {iffl^P^Jt^ 

HSi 1 7. if-i:.x:/U'y^f 1 1 8. M)te-i:.x:/ 

U^y^l2 0. 2»SlJfi£)tSl 2 K it-&±tf^'^-l 

2 2. ^P^^^Pggl 2 5. ai/^Xi 2 6. e-Ax 
T^y ^y^ 1 2 7. GUVXI 2 9. U > F U 

Xl 3 0. J|g»UvXl.3 2*34:tfaU;<-^U>Xl 

3 4/3^«Jt)Wte>nTl>^o 

[0 0 9 0] 01 8t±. m^mytmm^i i s^lti 

tis )t¥^::^^y F*tt^l 4 1 rttcti. j5£^ffl5t^^?l 
^mmt^TciblC. "e-^i 14 2^. C<D^—'^ 1 4 2 
(D^T 1 4 3 7bWte>nTV'^So 

[0 0 9 1 ] 0 1 9ti:. ^ytm^mi^^tcmytm^m'f' 

1 1 SCQM^S^bfctOTfeSc C(DmiC^^f^Wi^m 
^mm^l 1 Sti:. SV^Ji:3^lRlt-§2fet:o:^«i7)]^>tS 
115a. 115 b^^LTl/^Sc cn^^OifigTt:^ 1 1 
20 5 a, 1 1 5 bi?)'5^0:^^ia:< :e-ti0^bJS:l/^Ji[ 
ttSStCcfcoT. 04JO5^Bi7?fRl^c^fiL^n. 01 9 
(a) , (b) ICTTsl^Tc^^lC^ myt^l 15 a, 11 

5 btmtji^m^icmf^mjmi i 5 a, \ 1 sbco 
^Mi<Dm^ti^mitT^^'?ic^j:'ox\.'^^o cnic^^. 
mytw.} 15 a, 115 b:^mm^^7^<Dmy6nf^'^mt 
^(Df&^. mytmyt^mi'i 1 5<^)ais*7tetc:fet5-^ 

S myt^^ t P ^ (Oitmtf^mtt^ <J: -5 o 

TO^-So 019 (a) ^C^bfc<fc^tc. 1 

15 a, 11 5 bCD'^mo:>m^t>^i<'^\^>t^lCl±mytn 

30 ff^-:k^<rj:y)^ mi 9 (b) icmi^Tc^^lc. fiSE^ffii 
15 a, 115 b^^)'&lt^7)/?^^^^M^^^.>^^^i:^±j6^^^ 

[0 0 9 2] 7'i7^:iJL-:^ 1 2 4 )^n-->y 
(*! 4 1 ^0±Sti:®»:)Wt?,nTt/^§o m^MMl 1 2 

ti. cicDjtai^Mi 1 z^mm^^mmmmi 4 5t— 
mt-iEti. ^(ommms&i 4 5tmc:x-y h^tcfz^i 4 

1 ^0ffliMJi:®^t)Wti^nTi.^So Ft^^t^^^^ 1 1 
9lt. A P CmgSl 4 6 ^— f*:ffc^ns c1<7>APCIhISS 
1 4 6 ^i^^C. -y h*^2^1 4 1 Offl!lffitC®ft)Wt?> 
40 nrv^-So AP ClElKl 4 eti. :7:^ h-rY7^^:$? 1 1 

m^APCref ^±f&T^^OlCr^^Xl^^o y:thr' 

^"T^^ 1 2 8ti:. A P ClHlSSl 4 7 i:-{*{l:^n. C 
cOAPCIilgSl 4 7i:ftlC. a::i*y F*<*1 4 1 ^OfflM 
lcffi^t)Wt^nTV>;E)o APClHlSSl 4 7ti:. 7^ Ft' 
^"r^^X 1 9c0tti:fj;&itiliML. 1t$g)tO A P C<Ofci6 
tcffli/>e,nSfi^AP Cobj ^^^*r^c];dte::Q:oTl> 
So 1 4 2<?)aafi?Jc:j3tt5:3.:r:^y F*f*:l 4 1 ^0 

fflijffitcti. ^APClHlKl 4 6, 1 4 7:ib^e>cD^i^AP 
50 Cref , APCobj ^Jt«eLT. fiS^tffi^^^^l 1 5 
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CO 0 9 3] A'^^nyi^ Y'r^'r^^ 1 3 Hi. l^tBlnl 
B88 5 (S2#Sg) c:(?)«IHJ[HlK8 5^ 

So CCDT'WlSSti. CC or W 1 3 S^DIKft 

mmm 1 4 9 h-mt^n. ^(om^wmm^ \ A9t 
So ^mmfmmmi 3 5t±. <i^o^as7^ai^Hi 3 

SSl SO^tttC, a-^y h2ls:f*:l 4 1 i7){|iJpgiCSJ>9fttt 

h 1 4 Ort^OIlISS^3t^:x- b 1 4 O^^^co 
F^-e§aco{i^£OAta;^^fTd AtH:^^- M 5 1 

owt^nri/^So ccDAttj;fj5K-h 1 5 1 \c{t. m 

[0 0 9 5] igzoti. ^feJ^Bl 1 2^. ISS^OffiS 
tf^^ai*Prti^^C0^b. CCDTlx^l33 

R, G, ^(0 3^<r)9t^itkm^ms.^o:>h\^rcm^ 

So 

[0 0 9 6] 02 OtC^Lfc^Jli:4ottS)ta^Sl 1 2 
ti^ fe'&^:/yXi^l 6 1 ^fii^TV^Sc C<D^^}S.f 
UXAieUi. R>^AIta5l 6 2 R. G^AS*gPl6 
2G. B)tAS*SPl 6 2 B^grii^Tl^So z&Al^gPl 6 
2R, 162G. 1 6 2 Btcli, ^n^nffllEy 
16 3R, 16 3G, 1 6 3 B;bWt^nT(/^So Ttag 

T^^mWU-^ (i;JLT. LDirlE-ro) 16 4R, 1 
64G, 1 6 4 B SL D 1 6 4 R, 164G, 16 
4 B J: ffiW^ nfc^^^?T7t:SlC bT#A*!fgP 1 6 2 
R. 16 2G, 1 6 2 BlcA*f^-i^S:mjp<-:$rUVX 
165R, 165G, 1 6 5 B ^^{iATV^Sc §L D 
16 4R. 16 4G. I 6 AB^^mSi^tlTcR^, G 
7t> B^ti. 3Up(-^IxVXl 6 5 R, 16 5G, 1 
6 5 B. MlE:7^;l/i$? 1 6 3 R, 16 3G. 16 3B^ 

mr. fe^^T'uxz.i 6 ncAi^b. fe-^^r/uXA 

1 6 ncj;oT'&^^nT. ND:7^;1/:$? 1 1 4tcAlt 
•rSci:-5tc:6:oTl^So ^:|3. 0 2 0 tc^^bfciJtmi:. 
01 7lc:fettS3U;»« — ^'UVXl 1 3t±e^t^nTl/^ 
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[0 0 9 7] 02 0tC^Lfc^jrc4DttSCCD7W 1 

3 Sits feim:/yXAi 7 i^mrv^So ciDfeij^ 

«?::^UXA 1 7 Hi. RJtffiltgPl 7 2 R. GJtttiS^gP 
17 2G. BT^tBWSPl 7 2 B^ffl^Tl^So ^ffiWSB 
17 2R. 17 2G, 1 7 2 BtCti. ^n^nilIE:7^ 

;l/i>17 3R, 17 3G. 1 7 3 B;t)^i9:^te>nTl^So 

1 3 3i±. ^-n^n^ ^mfefSBl 7 

2R, 17 2G, 1 7 2 BlC^lpj-rSffiS^ClBM^nx 
R^BfS. G^ilfS. BJteHSl^ra^-rS C C D 1 7 4 
70 R. 17 4G, 1 7 4 B^:*«I^Tl/^So «g®U>Xl 
3 2»e>^0^ti. fe5:)'^yVXAl 7 1 tcj;oTR 

^tl^^ti. miEy 'f;l/^173R, 173G, 173B 
^mx. CCD174R. 174 G. 174 BlC^MT 

[0 0 9 8] mz l*l/^L02 3^#MbT. * 

mm(Dmmicmf^yt^::L-y h 1 4 o(o:^^^ 

[0 0 9 9] X^-Y F3Mt)^®t±. hi 4 0 

<^^i67?iRiJcfe'oT¥mcffiB^nfc2*(o>'-v:7 h i 

8 1 A, 1 8 1 B^s #e/-\-:7 M 8 1 A, 1 8 1 BJC 

r:>^Z'D'fr:>mf^n. ^->'Yy M 8 i A, i 8 i B 
^C»oTi^iSpItg^S:«^ 1 8 2 1 8 2 

rt- ^y M 4 0 t^wi^mcmf^T^m£^ i 8 3 

yt^:ic^y h 1 4 0^>'-v:7 h 1 8 i A, 18 1 BJcjS 

30 ^x^m^'^^rcibcov^T'e—'$t 1 8 4 t^m^ixi^^ 

So 

[0 10 0] y -T^— ^ 1 8 4li:. yt^:i-y h 1 4 
0OT^tcaJS^tifca^;l/l S5ts — gp^^n-T;!/ 
1 8 SF^^grSa-rS.t'pJc, )t^rL- b 1 4 OOJ^tt 

:^mcri^^xmm'^tircPm(oz-D<DB-^ 1 8 6 a, 

1 8 6B^. 3 — ^1 8 6 A, 1 8 6 B ^OrtMSPtcn^ 
;l/l 8 Slzn^PlT^^^lcm^^tifc^^^^y M 8 7 
A, 1 8 7 B^;&«|^Tl/>So 

[0 1 0 1 ] c:cT\ K3ioa^#c>{tffl^c•^v^T 
ifiB^-rso y-T-t-i$? 1 8 A^mi^z'^^t. 9t^:x 

M 4 0:^)^i^fii-rSc c^D^ffi/)^?S/h*i:^Jct±, 

02 3tc^L:rc<J;^tc. fft§ 1 8 2 ti^fe-ii-rtc. MS 
1 8 2 ^i)t^rL- h 1 4 0 t(Of^(Dm^i^ 1 8 3?!)^^ 
?g-rSo Jfe^OL- >y h 1 4 0 tD^fej^^m^^^H:^® A 
S^^ ^^^->y h 1 4 OlCiitSLTttSl 8 Z^^VL 

^y h 1 4 Oi0^ffi;l)^?S/h^^^tcti:$ft§ i 8 2 7b^^ffi-li: 
•fs ^eo^Tcib. MSI 8 2i^>}f ^ic<tS0II^B&ihT^ 
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[0 10 2] T^^:xJi—;$i I 2 4l±. ft^UiyXl 2 

s^mnu ffil 8 i^^JL^icvxmm^m^Fiitmvi 

SZ\a±^ Ittl 8 1 iconic 2 -DCOJLl 

So Htc, -r^xflan-f ;M 8 4 (?)i1^^^D— SB 

l>So Ti7^^x-^$? 1 2 4ti. Mtc, ^?Ll 8 3tcS 

4 ^Df|±miti::fol/^T. nmiyy^Xl 2 3<D^Aj^h^\ 
[0 10 3] ^tc, 1^2 4^l/^L1^2 7^#SgbT. * 

1 2 4 5^4S?U>X 1 2 3 ^Ttlf ?SfB^iSi* i 

[0 1 0 4] 02 4 (a) ~ (c) 7'^^:a-X-^? 

1 2 4tC<toT. 5*%lxVXl 2 3J&)t1f?8fa^i«ft:l 
CD h ^ ^ 7^ fpl ^Sj ^ ^ ^ Kft L /c t> T S o 
r^^r^x--^ 1 2 4ti. ^ihmiTti^ (b) tc^L 
/c*c.^tc:&oTV^-5o r^^:xX-^l 2 4 ^i. 
^l^m&l^7^^"tXfflr3^;Wcam'r5<li:T\ (b) 
^Lfcmi^-^?). (a) ^fclt (c) tc^Lfcmi^^:^ 

[0 10 5] ^2 5t±. n^U-yX\ 2 3(Diy-^\c^ 
s ^»i:^fRi i: MS^rt T ^ -ir X to:^ipj ^ Lfc ^> 

5o ^2 5tC:fi5l/>T. 9 1 ti. imU^Xl 2 3 

>Xl 2 3i^)1t^p^7'^-feXtcJ;S^l!j73[R]^&^bTl/> 

•trX^WSbfcil^tC^ottSW^^lxVXl 2 3^?^^^vL^CO 
flSi^^SLfctcOTfeSc MS^rtT'^-feX-eti^ 5^%U 
VXl 2 3tOt4'^LN^. m^l£2mmmm(0l^W}'^'^^C 

[0 10 6] ^mm(DBmxtf±. mm\^T^'tx^m\^^ 

T. 7mf8fH^<®<*l<^)'r-^?xUTtcJvfbT. #.^7^ 
JgSltc*3^5-S)tt»?gf2S^Ki*l Tti:. 1^2 6 (a) 
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Lfc^'ylc. 7 KUX • -9-— :jJ<xU7 6tct±. S-h^^y 

i7mizif)\^-zr2 0 1 Tb^jg^snTi^s*^ x-^^xi; 
T7\ci±^ if)V-':r2o \ti^m^^tir\,^ts:\^\ *fc. 

7Kl^X • 1^--:KxUT6t7)i^tcli. i^a^yi^off^ 

m^o ) hm 0 2ff^m^^tixi^>:&o 

[0 1 0 7] 1^2 6 (b) IC^l^r. n^2 0 3ti. 12 
®*fct±B^B$lC:|ottS5>fii^UvXl 2 SCDfp^L^CDWim 

n^lyZyXl 2 3^D4^>L^^•7='-:^xU7 7F*3T^#±^Hi• 
T:fe7b^-rte:. 02 6 (b) Ic^UfccJ: -5 ?*ifel^vX 
1 2 3C0^i^ti^7='-^:r.VT7 ftcommcoyVlyX* 
+^~4-:x u 7 6 ^7)-a5 i: ^-g-tygp^rt Ta^Sifir s J: 
^Jc, M!ffrty'^-b:X^ffl(/^T^*&lx:yXi 2 3<:o*^> 

^^m-^'^^o ^LT. tf^y h^j2 0 2;^^l/^T^n^y 
^^S^-rs^JttclStt^Wgfb. KUX • 1t-#x 
20 UT6rtcQEp^2 0 4tc*5i/^T. :;^2 o 1 

T:7:*'-:;?7X'9--5K^ocfc)C; ^y ^5 o 

EP^2 0 4, 2 0 4m(O'f—^JiVT7^'^t^m.rS2 0 
5rt"et±. h^^y4^>'^'1?— 4-x^fft>-r. EP^2 0 4a 

7&m(o^m^unT^o 5>f%u>xi 2 3cot45.i:%f05^» 

So 1^2 6 (b) ic^\,^x. n^2o 6ti. mn^rciii 

So <i<C»y-hm^Tni. (H) l^^;l/<:oi:^?!)^ 

•r- X y z 7 p^co-^<Dmmicmm^^mmmir^ic 
ic^ ytm^mi 1 2(Dmtimmm<^nmt}icT^^^ 

)t^mi^^'t^SJ:'9lobfct). CCD7Wl 3 37b^® 
^0 "fzy^ry^mm^^LXl-^^m^l^lt. hit ^7!)Vn 

[0 10 8] ±M^D<fc ^ ^73?£T\ #SS^*3ci;t;i»fg^ 

tt^x^^o ^rc. 7tif$sf2^i«tti ^^m^LTi^T 

^mmdmm» 1 co^mcm^r^ <fc -5 tcmsrtz 
^-fex^?T^cttc.j;»9. ytmmmmi^iff^m±Lx 
50 \^-^^<^tm\:.w(^xmm^n^^^iiocttf^x^. 



-14- 



27 

[0 10 9] 02 7 a. -y—^lci^^i^mtmsp^T'^^ 

[0 110] ^ic. 02 8*5j;tf02 9^#BgtT. 

mm^smmufi i ^iRssfl-rs*- h u -y i^f^-^jtot^x 

ifjB^-rSo ig2 8ti. h'; -yi^cD^fflia. 029 

li. >'-\' -y ^^Bat:3-;rcm^Oj!j- h V y v'(D¥®0T'$> 
Tt,>S)fe1f«fB^j«#:liD-aiJ^SM«-*S^a52 1 2 

i:^ <i<D^gP2 1 2^r»3Efl'rs5/-v>';5?2 1 st^mi^ 

Tt/>5o ->^-y^'2 1 314. 5SgP2 1 2 *PJDS;^IrIIC 
#i^?nT43»?x jlfir^ti. 02 8^c5^LfcJ:•5^^:^ s 
aP2 1 2^^UTt/^5*^ ;^7-h>;>yi^2 I 1 ;gr)t1f ?S 

»c*oT> 02 dlc^l^Tc^'jicmSSiZ 1 2^PJttS:)5" 

[Oil l]:^fc, 03 O*l,vL03 4^#MLT. 1 

^co^mmw.»w^mmim^(D\^yi7yy:/i i i«r 
[o 1 1 2] 0 3ot±. i^mmimmfi-i<o)^micn\iii 

■r5<t-5fi:2O<0)t^n.;^>y M 40A, 1 4 0 B^K 

ML/cM^S^LTV^So yt^:x-yhl 4 0Ati. 02 
1 tC^Lfc^:!- -y h 1 4 0 i: (1^(73^1 (WT. A 

^-fytm^o ) ofetoT'^So ^^^-y h 1 

4 0 Btt. 02 1 tC5^Lfe)ie¥:3.^-y M 4 0 tUmM 
n^mm (J&(T. B^J-Yl^ilW^o ) <Dt,©T'feSo 2 
M 4 0 A, 1 4 OBl±. A— •yv' 

2 1 1 <om^2 1 2 jsi^UM-r^ytmm^immi^ i ij:?* 
A. 1 4 0 Bcox-7-1' KM!3fii«i±. =tn^n. #7t# 

a.:z.-yM40A. 1 4 O B<05:*f!BllxVXl 2 SOtfiiO 

[O 1 1 3] 0 3 u±s )t1t$fiiEa!®f* 1 t0^ffit??frp] 
■r«J;^t^-n^'n2-:3©)t¥3.^-y h^SBSb. -&ft 

40<D)t^a:::.-y h;&i5itfcm^bTI/^5o 03 2 
a. 03 1®A-A' i®IBTffi0. 03 3ti. 03 1 COB 
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28 

-B' i^Bf®0T«5o c<DmxHt. ^mmmmmi!^! 

n-fjom (0 3 Uc*5t?5B[B) icJ^lRlf Si^tc. 
20<DJt^3.r:-y M 4 0 A, 14 0 Bjb^«?n> )fc 

if ?atB»}K(* 1 <?3ffi73 <^>® (0 3 1 tcfcttsas) icM 

20CD)t^a^<y M 4 0 C, 14 0D 
*^gail^nTI/>5c 7t^a:^-y M 4 0 Cl±. A^'f:/' 

[0 1 1 4] )t^a:::^'y M 4 0 A, 140Bi:^-<!DX 
10 'y^ K3lt>^flDIBB. 33*t;)t^a:::>y M 4 0 C. 
1 4 0 Dt^OXv-Y F3M?3^^<Oi2e<0^m4> 03 
0^ffiV>TittB^L;fcffl»3-p«So ^fe. 40CD7^a.;:i 
•yhl40A, 14 OB, 14 0C, 14 0D«r#S&ti: 

[0 1 1 5] 0 3 4 li. ^ffifiBSSm 1 ®#®lc5tlRl 

T'li. )tltf§fEas<«f* (03 4lC*5ltsa 
20 m \r.%^t^^')\^. 8<®«^¥:3.->y M 4 Oi ~ 
1 4 08 *^EB«n. Jt1f^lHS5«««:l®flfi7^<Dffi (0 
3 4fc*5lt.&«3D) fc5t!Rl-rSJ;^lCs 8M©)^a.^ 
«y M 4 09 ~1 4 Oi6*^i2H^nTI/^5o 
M 4 Oi . 1 4 Os . 1 4 Os , 1 4 07 . 1 4 

oio, 14012. i40i4, i40i6t±. k^^yn^ 

<0X'$>^o ^:i—'y h 1 4 02 . 1 4 0*. 1 4 
06, 1 4 08, 1 4 09. 1 4 011. 1 4 013, 1 4 

30 X 1 2 3 (D'^'btK ytmmsmmf^ i (otp^V'^m^mic 

[0 1 1 6] tC5T% *^Sg£Om.^tC*3tt57t1ffBfa 

[0 1 17] ^CX\ fi?!lA{f0 3 O*^^L0 3 4lc5^b 
•yn 1 1 ^l3t:)-SC^lc*!3, 1 •^<D)t1t«fH^^^^* 
tf>y:>7-yyi 1 ni:i-DT|S|B${c|BgA>.^^;g:ff 5c 
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[0 118] ^{C, 03 5*l,^L04 6*#BabT> * 

[0 1 19] 2|s:|gSS«}gSlli:^3tt-5?t1f«ia^mi 
3^D^--77-C»C*oTlf«*^ffi^?n5miOftffi 

ii2oitiaJiiciegs2n;^ci«ffi^s^Rrtgi:b 

[0 1 2 O] 0 3 5:fel/>L03 7 ti. xT'^-v-y T'r^-f' 

1 Oi|i»<DEgf®0TS »3 s 0 3 6 t±)^1f ?8fHti««f* 1 to 
i|i^^«»fi?^0T« t> s 0 3 7 t±)^1t$8fB»^«f* 1 <0 

it^»®«^0T'^So ^(D%mmm.uw\f.t.. -^co 

S*^SS*Si:*oTt^SS*f»ffi2 2 1 <l<0S*fS 

©2 2 1 <0S*faii:jt\fiRi-r5J;^lcBEM$n/j:SB^Sffi 

2 2 2 R*faffi2 2 1 i:Sisatg2 2 2 t^ms^o 

WRI1?|!iiST5ii.JSX'S— 9-2 2 343J:t;rt®X'^— 9-2 

2 4 i;. )gB^S«2 2 2lCt5{t5S:i>fS^2 2 1 ffiJO® 
ti:Jt-a-5nfc*;ni^^i»jl2 2 5 t^ffix.T(/^5o KM 
Stg2 2 1 tDS**®i:4-NO^''^AJl2 2 5 fcCP^mti. 

i»M2 2 5ti. ^icOlflSSt^S, SS>fSffi2 2 1 
[01211 03 8^V^L04 Otis 

^ -i yn^'mmmmm- 1 033 ajttsffie^ 

1 Oi|i»<O6Bf®0-t?fe ?J , 0 3 9 «)t1flSI5@l«Kf* 
1 <D^ii»«»gg^^0T'fe»?. 04 Oa^tlffSIB^m 

(/-"So 3SB^S«2 3 1 lc*5^J-5*n^*^AB2 3 2i:a 
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te. SltK2 3 4 7bW?,nTt,>S, C<OS?gSffi2 3 

1 ^c*3^^Si^^o^y^AB2 3 2 i: i4S5>f<Bl<^>®*\ ^2 

OlfS5ili:*S. C(D||2©1fffia^J}-xD^*^lv;i2 3 

2 i^wraicttx SMa«2 3 1 \ci.:hmm.nWh-<r>^^ 

COl 2 2] *5^fi60JgSI»c43ltSJt1f^fii!i 

10 [0 1 2 3] 04 1*V->L0 4 3tt. M-ffi^-l'r^CDJtlf 
^fB»««^* 1 ^^L. 0 4 1 a. 1 . 2 mm(D^» 

^:^<^i^1tffilE^^«f*l cD»f®0. 04 2 a. Jl^*^ 
0. 6mm©:5'-ry®Jt;1fffiEgJ^g«:l «BiS0. 0 4 

4 1 ^3j:t;04 z\z.7h\.tdmmLmm.ym\\,t. 038 

lC^Lrc:«|jgk:^oTV>5o fcl^U 04 1 tg^bfcJt 
1tffifH®{«# Ui. Si«S®2 3 1 . *D^''^AM2 3 
2*3<J;tf3SB^S«2 3 30D-a-|t<Djp^*M . 2mmi:* 
20 o T*3 f3 . 0 4 2 IC^sLfc^lf SIHaSiSf* 1 l±> jg^S 
«2 3K *Di^-7ixli2 3 243J:t;^B8»«2 3 3<0 

[0124] 1 2 3 * ►JJtlfSJIBttiSi* 1 

MS**n5fBSffl#SS^2 4 1 14. :/'J ^Jly-zriS^l^^ 

X 1 2 3 J: D^it^fegs«f* 1 \zmi-tn^mm^2 4 

2tt, 5hDiy^Ail2 3 2 J;'3t.#tuMT«'£>/>g^% 
SJjdlclRm-rSo -^-OiSm. *a-J^^AS2 3 2Jcj3 
V^T. fS®ffl#Bg^2 4 1 h'mm.^Z 4 2 i:fcJ;5T# 
30 ffli^2 4 3*'J^fiKSnSo 

[0 12 5] :&43. 04 1 j3j:C;04 ZiC\,i^ 

2. 3^D-j7-'7A;i2 2 5*5<}:0^x7':¥^-^-y:/(D-&I+<^>JP 

. 2mmSfcl±0. 6 mm^^S J: d tC-TSc 
[0 12 6] 04 4^1/->L04 6t±. :/®7ttt 
^IHSiKf* 1 «r^U 04 4 tt. SISS«:¥:-v 

•^oi%mmw.mm^\(r>mmm. 04514. x^^^-v-y 

1fS}7t<OM*f©{±P?^^5-riJiM0T**So 0 4 41C5^L 

;feJt««f2»i«# 04 2 ic^bfcjta^-i':/® 2 
rzmmc^-ox\i^:&. i^tc. mA 5\c7rs\.rzw^mim 

oTl-'S, *:fe. 04 5U:^L;fe3fc1f$8ESjK»l fcis 

t'^T. iicm<ommw&z 2 2. *ai^-^Aa2 2 5*3j; 

50 XS:x.7^^"jy<r)'^t{<omWtO. 6nimt*oTt> 
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S. 

[0127] mslyzyX 1 2 3 J: t» Jtltfflf BS««(* 1 ic 

M«^n«ie®ffl#B8)t2 4 1 y^)9f\^-;im^ 

Xl 2 3 J:'3^1«^IEiij«*ni:H^?nstfffi^2 4 

2 *D ^'•^ A® 2 3 2 , 2 2 5 .fe •? fe#t3ffllJT'^ t 

3 2.2 2 5^C43l,^T. ^mm^mtZ 4 l i:1fffi)t2 

4 2 i:tcJ;5T^«2 4 3*^JB^$n-5. 

CO 1 2 83 tC^-P. 2(s:^©Jg.^»c43ttS)tfS«}S 70 

Mosi^Si2 5 3*'Sttc,n;feH-®^f^':/©)txw' 

Xi' 2 5 1 ^fflt-'Sil^lciiv 04 8^^:5^bf^:J;3^^:^ 
M^l-^Xl 2 3 J:»??tT'-fX^>2 5 1 tSSW^nS^ 
ft'f-iT.^ 2 5 1 tc:fev>T:^U^;i/-:7*<}gj5K*n 

?-i±5„ **5. 04 7lc5^LfcJtx-CX^72 5 1 lC*3l/-> 

MMSffi2 5 2©ff*^t±. 1 . 2mniT'* 20 

S. 04 7»C^LfcJ:^:&«KtOJtT'^X^>tLT«. 
CD. CD-ROM. CD-R ^"y^VV^T^ (Write 
Once) ^'-r:/<OCD) , MD (5::i-r'-f Xt5') l?*^* 
5. 

[0 12 9] Sfc. 04 9lC^Lfc<t'9tC. >tBti:> y 

u ^;i'-7!{)^jgfiK^nE.c)Si!fSi2 6 3*wc,nfc 2 

«I<^»^»ffi2 6 2^. S*fK2 6 3PI±r'3gf3^t3-ii: 
fc«jifl9MS^f-i':/©5t'r-i'Xi> 2 6 1 *fflt,>5«^»c 
a. 05 Otc^Lfcfc^tc. jhfUUvXl 2 3J:t)^-r 
-f Xi'2 6 UcMW^nSTt'Sr. ^v=''<-X:^2 6 nc*3 30 

X^fz.^'f'iT.^ 2 6 1 IctiV-'T. >tfflI«)M^a«2 6 2 
tOff^'tt. mtfO. 0 5 0»c^b/-c<fc 

•5^Mit<^i7t-X'<X^i:LTli:. DVD. DVD-RO 
M. DVD- RAM. MO iHM.^ 'T-(7.^mif'^ 
S, 

[0 13 0] *||ifSCDJgfil»C43JJS)t1t^Sa5« 
1 T'l±. S 2 iDlf fBM^. 0 4 7 -^0 4 9 fc^ 

LfcJ;d*tj!e*<^>3t-r-<'Xi'li:^3{t5lt«;ii;, |HSS$ 40 

^7v-f\ 1 1 *'9--#B#t0t<c.«fc-r5Ci:T'lf^-r5 
Cfc*^nrtgi;:5:5» Sfc. tie3l5<DJtv^-rXi'lcfett5tf 
ffiSfctt. ^-3p<^)fci6©1««^TKUXlf«feE®5 
nTV>S®-^. m2<Otiffi^^SeJl5<D)t7^^'Xi^tC*5tt 
Stf$B;ii:|Wi;m®JgSli:-rScii:ti:.j;t3. 'mk<n>%^-f 
X t ;tet:^ 5 ttiiB ICE® 5 :a<<Ofci6«1fS3-«f> 
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[0131] >J?lc. *IISiSOJg<i8k:fettS)tlt«iBgJW 

^feSBtoi^ffllcov^TlftB^-rSBSlc. 05lfc<J;t;05 

05 1 l±. ttffl??F^{t^a^ff'5-fia:65*tH®S^ 

t±. 2i>!7txv7:>;l'/^:5'-Vlt?8{cS-:5<1t^Jte3 0 2 
«:SI^$-a:SSP^)1^iSgg3 0 1 i:. c©^MJt^Pf§ 
3 0 1 *^c,<oWSJt3 0 2%*JtLT. ^n^^^AlB® 
^fi«=3 0 0lc>hfbTM*J-r5l^>X3 0 3 i:. ffiffi*^^ 
K«Ili:^P$nfc#MJt3 0 5^^^$-<i-. cto#B8?t 
3 0 5^:d-^D^^AEfil^i^*3 0 0tC^tbTlt^)fc3 0 

2 ^lil§it3i-rS:^I^A^?.M*frS{uffl^K)tSP§§3 0 

4i:. ffi?nfc2i^7cxv'3'^w^^f->if?s^i^{a-r 

5fc:i6«CCD7W3 0 8i:. tr.U^^h.W^mWZ 

0 0A^e.mi«f«nSS4Jt3 0 6**JtbTC CDT'lx' 

3 0 8±tcM*>f-r5l^VX3 0 7 t^feffi^TI/^So 

[0 1 3 2] 05 1 fc^Lf=fe@w^3ST*a. laa^ic 

a. f2®-rSISiS«^(0««*-r5^^f^'Xb. ^®o*^ 

1 *^<OM^^Slc 2:^^7tJcgSBLT 2 --iKitrf-J^i^f^^ 
-VltS («T. -?-5^-r-:S'i:W'5o ) ^^^fSo 
CCT'ti. # 1 ~# nO'^— i/-r— lRlUd>ai7*^ 
AfHSJ««:3 0 0lc^SeS-r5feOi:t-S. Sfc. # 
^— >"-r'-:5'# 1 ~# nefcS:%Sfi1§aiSffl®2^7U 

1 ~# n*5fe^-rso t-f. ^—iP=f-^* 1 oiaat^ 

tea. ^-v'T^-^Jt* 1 IcScJl/^T. ^HTte^iiUS 0 
ItJcoT. 3gK«It^P?tXfc1tS}Jfe3 0 2^^ 
U UVX3 0 3*/^LT5}-^a^■7Ale»j«tt:3 0 0^C 

fiss^-rso iBiBttc. itcso'i/^T. ttffl^ 

P^Ttapgl 3 O 4 tc j; oT. fflffiA^^gP^egic^PSnfc 
3 0 5 ^^fiKL. ihn i^-^ AfB®«(* 3 0 0 fcM 
St-rSo ^-tOiSm. d-xn^r^AfBS<fl^«:3 0 0tc«. If 
^^3 0 2 i:#8g^3 0 5 i:®Sfe^t5li-tc<}:oTt:-# 

2~# rKDlSS^lcB. ^n^n. '^-v'x— ^^#2- 

# ntcS-:3i,^T. ^P^7fe^aS§§3 0 Hc<t-pT. ^P^M 
lc^ii$nfcff$S^3 0 2^^fi!tU {4ti-r-3f#2~ 

# nlcS-rJl^T. {iiffl^P4)fe^lSgi3 0 4 lei -3 T. ffi 

«*^^HWtc^pj5nfc#Mjt3o 5*^L. cne. 

mm 3 O 2 *3 J: XS^m9t 3 0 5 □ ^t'^ AfESj«» 

3 pomftf-rSo dicLT. J^ai'-^AIBS!^ 
(*3 0 0k:fettS|p|-®mt. 1«a<Difffi*'^J«BSJ« 
nS, C<^)J;-5fc1fl8*'^gfS®$nfc^xU^'^A^X 
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[0 13 3] 7.^'y^ti^^&m.oy^-'J^-i>i^m^t 

^^^ca■^v^T^^^g*^^H6<)^c^l@^nfc#M?t3 o s 

3 0 6*^5l^-rSo COf5SfeJt3 0 6li. UVXS 0 7 
^/i-bXCCDT'WSO 8^i:AWb^ ff 2 ij)?7t: 
^^^'-V*^CCDTH'3 0 8lC*oTtftUi*tl5. ^• 

[0 1 3 4] 05 2 tt. 1«^)t3 0 2 i:#g9)t3 O 50 
T^lC.}; ^'•^ AfESS«««: 3 0 0 fC^g&*il*^JgfiK 

(a) -^-S^'-r-^ # 1 lcat3< 1f«)t3 0 2 
1 i.. miy"—^* 1 lca-iS<#M^3 0 5i co=F^tc 

So IHItfc. (b) t±. -^->'-r-^#2lcS-c5<tt« 
)t3 0 22 i:. ffilSx-^'* 2>ca-rJ<#B83t3 0 52 
©TmcJ:oT.' T»SI3 0 92 A^)g^?ns<t?:&g^ 
L. (c) ^'t^'-^J'* 3lca-:5<tfffi)t3 0 2 

3 i:. •ffi*a7'-^f#3tcS-if<#R8^3 0 53 CDT^JC 
J;oT^ T^i^3 0 93 *^JgfigSn5«^*^bTI.^ 

[0 13 5] **SS«m^ti:*3^tS^it^e^S 

[0 13 6] *-r. 0 5 343<fct/ia5 4^#58bT, It 
13- S tr -y 7 -y 7' 1 1 1 <Ol^m^7r<tmmmX'^ Sc -9- 

-d^^tii. ^mitmm i 2 5 ^ia^*^jg»r«^ 
fc^nsc fiWBSfajt^isgii 1 7i±. ^siSsg^ais-r 

[0 13 7] vtmmmi 1 2*>e>i±i*>f$nfc)tii. nu 

^{-^fbvXl 1 3lc<}:-3TTO^i:?n. ND^-r 

yi/^f 1 1 4, ^^m^mi'i 1 5^iiitcjijSLT. d 
itif-i»x:/y -y^j 1 1 6icA*f-rSo iDtif-Ax:?' 

'J-y^l 1 6{cA*tLfc^Ci-9-^(0S{l^fiK»C±. 

tr-Axru'ytjfBi 1 6aT-siifsn. ^mytBtmm 
1 2 stct-pTjSKfsnSo (Hjte-x.xyu-y^n 1 

y -y ^ffi 1 1 6 a ^^L. fitfflSF^^^iSgg 117^ 
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34 

iliSLT. If-i.XT'U -y^ 1 1 Slcxa-r^o e-A 
X:^U'y^»l 1 8fcA*fL^j:Jt®-giJa. l£-AX:/U 
•y^fffil 1 8 aT'Klit^n. (DttT-AX:/'; -y^» 1 2 
G^rJljIiLT. 2»giJfi£Jttgl 2 UcAW-TSo 
r\ Zj^mm^mi 2 1 dfiSD^ffil 2 1 R^JliiL/c^t 
t±B<l7ti:*!3. fiSJttSl 2 1 L*a3@L;rc3ti±A<S)t 
2 5:^SiJSe)16Sil 2 1 ^jljgLfc^ttx jl-^±lf 
= ^-1 2 2T'SW^nT. jhf^UvXl 2 3tC<};oT 

tcJ;-pT^iSSnT, 3-f^pyXl 2 3illcR-pT< 
S. 05 3t?t±. 3i-5±tf5^— 1 2 Z^^V&l^ 

[0 13 8] 1ffgf2^(«f*l *>?.®M(3 7ta. JfifeUV 
Xl 2 37?W5t«i:5tl, 2 ^)-SiJfi£)t« 1 2 1 ^ffiii 

:S»1 2 Oroil^lf-AXyy >y:5»® 1 2 0at?SI>f?n 
20 T. If-AXyj-y^l 2 7tAWL> — gp*^e-AX 
yU<y^»®l 2 7 a^aiilLT. QUvXl 2 9feJ;tf 
VKU*;H^>'Xl 3 O^McffijiLfc^. 4 5J'tiJ 
7* hx-^-r^'^J 1 3 1 trJioTi^aiSnS. -eUT, 
C<^>4^J9J7* Ht'-i'x^'^' 1 3 1 ©tti;^»cS-:3V->Ts 
^tiSlllKS 5fcJ;oTs 7*-:^jXX^-fi^F E, b 

h^-y4^>^*-9— 5P*'fT*Jn5fcttfCs S*i'Ciyi^c[) 
S^fe.tCfT' FU-X^OfiJgiJWf^DnSc 
JO [0 13 9] $fc. e-AXyj •y:5' 1 1 SlcAltUfc, 
7:*- hx'TT^i'^' 1 1 9k:AS*U c<Dy 

^i-hx-CX^^l 1 9®Hl:f3<i^lcS^(/^T. A pen 
Kl 4 6fcJ;oT#^A PCr.f jb^^^nSo -eU 
T. CcDfi^APCr.f tcS-rJ^^T. )t1f ffifB^«f* 1 
lcMI;f^n57t<737^*^— Sk:*SJ:3tcA P Cff^nt) 

*5<fcdli:. IgftiHigSl 4 8*^^:— tJt 1 4 2^|gi!)U 

T. flg)tffl)fe¥^?i 1 5*iSfi[-r5. -y— 

4?^ic«. fis^tffl^^^i 1 5^mmi.rcm'^pm^ 

40 fiK^^«*it*5J;^fc. fil^ffl^^^i 1 5*^^ 
^tag^Bl 1 2©a:^^||ieLTAPC*fT^J:5 

nmm^^nzn. a+i^p^^t^i^gi i 1 7;!)^ig 

i'^l 1 9©#S7tg»«®ai*fi^lcS-:3V^T. fit*B^ 

m9tm^m \ l 7fc*3ttSiii^Si7D®3a^;S:iSii5b 

J: -5 lcia@-r 5 J: »c UT fe J; 

[0 1 4 0] :**3, ±f2C01t— 5pB#fCi3tt2)^ST'liv 
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CO 1 4 1] 05 4 a. *I^S£<^)mit::43ttS)t1fffifa 

tfTl/>So. COJtx-f X^!' 2 6 1 T*«. S«B»S2 6 2 
tfettSKWigZ 6 3M<73SlcyU^'*;l/-:/2 6 5A^Jg 

fig^tiTfet). M^u^'Xi 2 3»e,©jti±, 

:72 6 5±-r?it2^-rs<t^tc. Jlfex-rx^' 2 6 nc 

[0 14 2]^lC. 05 5*V>L05 7*#MLT. fE 

2>tr-v^'T-)/y 1 1 I covim^Tii-rmmm. mse^ m 

0 5 6 ic^ bfc J: ^ k:. 3feffffigaSi«i(* l t LT. 
[0 14 3] f5«mca. SHJtg^Sl 2 5l±. fBfiJ 

a^fcLT{5iiaS0 (rad) i)^ n (rad) 

CO 1 4 4] *iiiffio}g®-t?a. muimmhrc^vic. 
■rsBiiia. mat'^xi 2 3®4>.d*'x-^xu7 7 

nm\yiyX \ 2 3 0ft'^L>*i^i&?'i3-5„ tmuiyxi 2 

3cotf'>LN7b^x-:J'xU7 7 F«3<DmS<^ffiHlc^;rct^ 
fc. iawfi^itc. jfcJlSB 1 1 2 «Qttl:^j«:fB»««iSia:^ 

CO 1 4 5] ^mmmi 1 2*>?,ffl*f^n«:3ta. 

yt-^UzyXl 1 3fCJ:-3TW?fe*t^nv 

1 1 4. ffi^fflJt^^^ 1 1 S^WcaiMLT. <s 
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AX:/U'y^'l 1 8lcXmt^o lf-AX:/'J •y:Jf 1 1 
8 A« Lfcl2Sffl#Hg)t©-8|5a. t:-ZxXr 'J 

ffil 1 satysSif^n. <i)i£t:-Ax:/'j-y^» 1 20* 

MjSLT. 2 ^i-fiJfiS!)t« 1 2 ItcAStf-So CCT*. 2 
^^•SiJffiJttgl 2 1 ©ffi^tSl 2 1 R^ffljgL^c:fBaJffl# 
SS3taB{liti:*l3. fiS^l 2 1 L^raiSLfclB^ffl 
#!!SJtaA<l)ti:*S, 2«-SJffi3te(gi 2 i%iij@L:fe 

fHasffl#ss)tea. iz:-^±if5^-i 2 2T'S*f^nT. 

^mi->Xl 2 3tcj;oT^^$nT, 
70 1 k::j3ttSd^P'J*'^AM2 2 5 ilJfellfflll-eiCt^-rs J: 
^ic. )t1t$8i2^<««:ni:Bg*f5n5o *43. 05 5 T 
a. iL*>±lfS.'7-l 2 2^=&B§LTV^S„ 
CO 1 4 6] M^e-i^x:fu>y^ 1 1 6lcA*f 
Lfc)t®^-^cDs<sjtfig»a. <H)te-Axyy«y^»® 

1 1 6 aT'Si^^n. SP^^SPSl 2 S^iljgU ^■ 
1fffi)tt«:5„ C<Dimmi. e-AXrU-y^fl 2 7 

tcAi^f-rSc if-AX7''j >y 1 2 7Kxmhrcmnyt 
co-mt. tr-i.xT'y ^y^^si 2 7a-??s*>f^n. d 

20 Jtlf-AXT'y >y^ 1 2 OiOtf-L.xyy ■y:Jt[Sl 2 0 
T\ Z^pm^mi 2 1 ©ite^^l 2 1 R^SjlLfcff 

aBM)ti:*5. 2^fijisi3i£ffii 2 i^mmvrcimyt 

a. iz:^±tf=^-i 2 2-esiif^nT. M^u>Xi 

u^'yL.m 2 2 5 <t f? t^tCl<ft)T'-BiK^Li£»L*7b^ 
e.d->D^^--7i*«2 2 5*ii3@-rScJ:3tc. Jt1fS5ieSi« 

»ifc,TO^ns„ 

30 CO 1 4 7] ^<^)ite«. 05 6ti:^b^cJ;'5tC. ^iDi'- 
^i.JB2 2 St^oV^T. IBSffl#Hg3t3 1 1 tmm^3 

1 2 tlC<J;STF?^^3 1 3*^JgfiicS-tlSo C(D=Fmm 
Jg53 1 3a. ««©Jg^|:fe:S:t-o **3. 0 5 5lc^Lfc 

aUl^Xl 2 6«DtM3 1 O^fe^-rSCiit? 

CO 1 4 8] 0 5 7{C^Lfc<}:-5lC. :r^P^'*7i»M2 2 

5rt-ea. 2 5^sijfiS!)tiKi 2 Komytmi 2 1 L^ail 

Lfc:AM)fe<73f2^ffl#BS)t3 1 1 At. Z^Wm^mi 
40 2 1 (Dm^tW.! 2 1 R^aij®LfcA{l)t<0lt?a7te3 1 2 
A t *^=Fg^b. 2 ^iiJfigJttg 1 2 1 <Ofig JteE 1 2 1 R * 

m^L.r^^mit(ommmmm^3 i i b^:. 2i^fj^g>t 

ffil 2 KOmytmi 2 1 L*aj®LfcB<l>ti?Dlf$8)1£3 
12Bi:*^^«$L. iin?.<7)^^>'^:S?-V*^*;D^^^A 

M2 2 5rtlC#:aS5»CffiflJ*n«o 
CO 1 4 9] Sfc. tEflS-rS1f$8«lc. fE^ffl#Bg)ie(r) 

2 2 5<oPi-®m»c. ffiS[©if^«r^fiE»-ract*^ 

JO Coi 5 0] i:c5i?. 0 5 5fc^Lfc<};-5fc. tf— A 
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1 1 9<Da5:^J©^^cS■:5^^T. APC[h;SS14 6JcJ;o 
T«^APCr.f *^^5n5o *fc, e-AX:/''J-> 

1 2 StcXItLx C£07* hx-CT^i'^' 1 2 8<om:/3(i 
^tcStJV^Tx A P CEIK 1 4 7 lcJ:oT<i^A P C 

APCobj ic»-5i^T. >i6if^iea^«i*ncBg«2ns 

eSffl#BS^ie f: If ffiJfc©^*® J± A^gjS^fii i: * 5 J: -5 

s^APc.f , APCobj ^itesLT. cne.*^mM 

¥^1 1 S^ISfi-rs. 7* br'-fxi'^' 1 1 9«DS 

1 1 1 immt&^m^^Wi.%^<o-Q^^m^\t.\±^ y 
1 2 8®#^gi5«<^)w*m^>cSt5i,>T, ^rsm^m 

J: -5 tiiS-r 5 J; ^ Ji: LT t. .t v-«o 
[0151] Sfc. *^fiS€>}g,«THi. M^A P 
Cr.f , APCobj ^0ffitS•:3V^T. tBaSffl#M7ti:tt 
^)16«^it®3S;S[*^«ig^tf i:^S<fc A P C ^b^^f t> 

[0 15 2] ms 8*3j;tf0 5 9^#B§bT. ^ 

SB^cofFflatov^TifiB^-rso 0 5 8 a, ^mmic^if 

±ii^*^ji»f*^ffiic5nSo ffifflsgs^^pii 1 1 7 
^^nso )t!jg^Mi 1 2*>e.{4jt*^tiiM$n-r. 

[0 15 3] ^afflJtig^Hl 3 5*^?,ffi*f$tXfc>fe 
nv jt-^JfL'VXl 3 4lcJ;-3T¥?f7t*t?nv 
<y ^ 1 1 6tAWb. 

';-y^si 1 6 aT'S*f«n. &m^m^mmmi 1 7 
^ffliiLT. tr-AXT'u-y^i 1 stcAS-f-rSo e- 
Ax:/u>J'^^l 1 8icxmLrzyt(D—mt. if-^xy 
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Vyiimi 18a TSW^n. M7ttr-L>x:/U -v 3» 1 

2o^ajibT, z^mmye^i 2 iu:A«>f-r2.„ 
x\ zi^pmyt^i 2 1 ®jfigjt«i 2 1 R^aiiLfcjt 

«Bffl)ti:«:0. atJfeffil 2 1 L%iijaL/fcJfcaAfl3t 

2^SiJfl£Jt«l 2 1 ^jiigLfc^tti. ji-5±lf 
5^-1 Z Z-e^m^nx. Mmu:/X\ 2 31CJ;-pT 

aut^nr. )tis«fBa5i«f*:nc^3tts*o^^Aii2 

tc. mmmm^wucmsi-^n^o ^ti^x. cornea 
10 -nx. it^u^=7L.mzz5^(r>=^m^i^3\ 
tiTv>rcT^/^^»-^'jb^s««nSo @5 8t? 

3i-^±tf5^-l 2 2^=^^LTI/^5„ 
[0 15 4] *43, Jtif«t3flJj«f* HC^if-rSS^fflO 

[0 15 5] *fc, e— AX:7'U -y^ 1 1 8lCAI>fbfc 
^«ffl<D)t©— SBtt. :7* h7='-f T-i'^f 1 1 9\CKM 
U h-r-fx^^' 1 1 9 Offii^^^lca^V'" 

T. APClHlKl 4 etCtoTii^A P Cr.f 
20 nSo ^LT. tlO^i^APCr.f tca-cJl/>T. Jtlf^ 

J;'5lCA P C*^fTt3nS„ Mf*WlC«. -d^APCrof 

h'^m&<omcm\.<^^i.r>\c^ '&mmm^m \ 35 

<^>ffi;^j^KS|-rSo 7* hx-("7'i^:5' 1 1 9®§?tg|5*^ 

ffilStOgSiSlc^^-f'J^n. $fc. ■EtBSF^^lSil 1 1 7 

^•T^i'^ 1 1 9(o^^ftsi.n(Dmfjm^\em'3^^x. a 

m^^m^ 1 1 7 k::)3(tSiS^(0^^^PSis 

[0 15 6]:^»C, 06 O^VLES 2*#SabTs S 

str>y^7'«y:/i 1 1 (ovm^^-rmmm. meu m 

[01 5 7] g^B#fi:i4. ^p^^t^iaigi 2 5 14. 
^*^stgf mitc 2 nso ffiffl^^jfe^pggi 1 714. ji 
ii-r5)tii:j*fUT. m^o^^/^^'-v'ictieoT. mis 

SfC. m^tOffiffl^asplCLTfiffflMO (r a d) 
40 ( r a d ) ^m^mcit-^-r^ C tlci: oT. iTtCttli 

[0 1 5 8] ^m&mi 1 2 7b^e.mi>f^nfc7t«. =i'j 
p<-:5juvXi 1 3\,ca-ox^nytSRt^ti. nd^-^ 
^I'^i 14. mytm^^m^^i 1 5^)iiiicaiiLT. <i 
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1 2 Stti-DTiSWf^tlS. (Dte-Axyj <y^» l l 

y <y^Sl 16 a^^L. ffitiSP^Tt^iagg 1 1 7^ 

^ 1 1 8^c^M■r^. tr-Ax^'u -y^j^ i i sfcA^fL 

fclf^#M7t«-gpa> lf-i*X:/U-y5f®l 18a 

2^^iijfi£)t^i 2 ncA*fr5o cc-e. 2^j>iij;K^iE 
1 2 1 (^ss^fii 1 2 1 R^m&LtcU^m»mm±Bm 
ytt.rji<^. m^mi 2 1 L^mmhtcm^m^mytnA 

(13tt*So 2 5^»JSgJt«l 2 1 %jijibfcS^#M 

Jtlis iE'^±tf5v-l 2 2T'S*f?nT. M^Ul^X 

1 2 3Jc<j:c>T^7tesnT. Ttltfgffia^iSi* 1 ic^if^ 
sfiny^ AS 2 2 5 J: t) feUfiUT-iR^-rs J: -5 tc, ytm 

Co 1 5 9] *33. 7tif?fiia«sj«» ucj^-rsii^# 

5. 

CO 1 6 0] 06 2fc5^L;fe«fc-5fc. 2 iJ-SiIfil^feE 1 2 
1 (DfiS^ffil 2 1 R^ailL/£B<l^tO||^#Bg^3 
1 SBli. 4->D:^-7Aji2 2 S^ajgU ;ifin^^'^A» 

fclz-'T. fS»B#lciEg^#ag)^3 1 1 Afy'^mi^tifcm 

5Bii:j:oT. T^igEs 1 3j;!3. tmmi^mf^m 

«Jt3 1 2 AtC*f;SL/c:S*fe?t3 1 6 Bif^^T^. C 
«S^)fc3 1 6 Bli. >!>f5%^VXl 2 SffiKiitT-rSo 
CO 1 6 1 ] |Bl«t. 2 i^mm^^ 1 2 1 <^>iE^« 1 2 

1 L*ajSLfcAM>tOB^#Hg)t3 1 SAli, *o 
^*^AS2 2 S^ffljlU *a^'^A»2 2 5®IHBil<D 
iK*{5iHti:$,5SS>fffi-PSi«fL. d->a^*^A;i2 2 5^ 

#BSJt3 1 5Ati. ^g^igS 1 3F*3»c:feV>T. fBS^ 

ictmm»myt3 i i BA^^wstircgm^aiSL. a. 
•om^m^m^s 1 1 Bi:i5ic^p-'^^->'to3ti:&-3 

TI,>5o t¥-DT. C®S^ffl#fi8Jt3 1 5 Alc^^T. 
¥?^ig|3 1 3<fci9. fB^^fC^ttSlf^g^S 1 2BtC 
MJt^VrcM^9t3 1 SA^'S^^-rSo <l<7)S^)t3 1 6 

A lis nmuiyxi 2 3fiij'N3ifT-rs. 

CO 1 6 2] B<lJtODS^^3 1 6Ba. miU>Xl 

2 S^ailLfc^. 2^t!M)t;K 1 2 1 ©fl^J^tg 1 2 1 
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6A«. lamui/xi zz^m^htdk. zi^^mwR 

1 2 ICiKJIfitSl 2 1 L^aiSUT. PdJtcOJti:* 
So 2»SiJfigJtiKl 2 1 «rfflji5L;fcS5fe?t«. ilJttr- 
AXyj-y^fl 2 01CAS4L. (IJtlf-Axyu >y :>S 
120a^51MLT. lf-AX7°'J <y 1 1 8 tcAI^-T 
5o e-AX7°y •y^' 1 1 8lcA«bfc|f^J^«-gi$ 

lf-AX:/y -y^fffil 1 8a*2)SU i^tSUvX 
13 2^aj©LTs C C D7W 1 3 3lJ:A«-r5o * 

06 OfC^Lfj:<fc-5lC. ^^l^vXl 3 2<Offi«* 
/O SSS-rSCi:-^. CCDTW 1 3 3fcWt-S»4)t<0 

CO 1 6 3] C C D7U-1' 1 3 3±lca. fESSB^lc^s^^ 
n^'*'7AS2 2 5tca^©1fa{*^^mf2^2nTV^-5ii 
20 CO 1 6 4] ^^c. e— AX:/y >y:Sf l l 8{i:A*fL-fc 

w^mm.<D-mii.. y^vr'^'ri^^ 1 1 9»cai# 

APClHlKl 4 eiCfcoTm^APCr.f f3'^^-S 

SJcolCAPCA^frtJtlSo *f*fi5J£:a^ fi^APC 
r.f *^mSi^>»rl|L<*5<J:^lJ:, |g»iaKl 4 8*^ 

1 4 z^mmi^x. m^myi^m^i i s^pm 

-rSo fes^,^^±. f|^B#(ci±. figJtfflT^^^^i 1 5^ 

m'Fi 1 s^ia^u ^a^si i ztomti^m^vx 

A Pc^fT^<fc^tcLTfe<tt-'„ :7:a- hv'w-V^^/^ 1 1 

9®s?i6gi5*^ajK«>«iSJc»tij$n. $fc. ffiffi^rajt 
»r5i.^T. mm^myt^ms^ i 1 7 ic«3ttsia^«^ 

40 CO 1 6 5] *iissomit^3v>T. ^mmm.\ 

12i:LT, R. G, BiDSfeOU— 1fJt*ajmil* 

C CDTW 1 3 3fc. R, G.' B«^)3fe 

fcLT. ^n^'tlR, G, BtDSfecD3fc<D*k:J;oTJt 
^W^comt-r^ 3Sco^vay^AS^*-r5fecD*ffl 

t?. ^it«fBas«»i ®i5]-®mfc3ifis<7)itfBJ&iH^ 
50 wrste@ij«(*i: bTi±. m?m. d u p o n t w^w 
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RF-700X059-20 (^p^«) if'tb^o 
to 1 6 6] ±JEO<}:'5tc. R, G, Bc03feO?t»cJ; 

in-emtc^tbT. R. G. B<o#fe«tc> n^mx^m 

mi<Otm^^r>o R. G, BtO^fe^fc. is^ 

Sli^nS^-g-fCtt. R, G, B©3fe©)tlCj:Sif^ 

lf->'h) , B^LSB (STffiVf«yh) tbTv 
»co^8 (=23 ) ffi^DftaJ^tH^-rsc tTb^pItgi:* 

■So ^^)\5^fgi 2 5*^ m^itM^zm^txnm 
^mco^n^imt^m^. r. g, B^osfe© 

[0 167] R. G. B(D3fe©)tlcJ;51f?6©^MiH 

G. B«i,^-rn*M fewjtfc-rntf^ i^?£.m»m;fthn 

^S#.^^^R. G. h<0^%<0^<DZ^<0^t\.tL 

m^izit. S^ffl#5S)fei;|sn:;2fec3^^ffli,>TfB^? 

nrc2S3«<^if^<o*'*^S3fe$n5o c<o2fflacoif^ 

li, C C D 7 U-Y 1 3 3 Jc^oV^T. &feS<75lf fgfc^^gl 
^nSo Sfc. S^ffl#Bg^^R, G, BC0 3fe«)ti: 

Lfc^^icfi. 3fe<^i3ie%fflt/>TfB«J^rnfc3asoif 

$SA^^Tm$nSc C<?)3iffia<7)tt$§t3:. CCDri^ 

)ttt^^«i*l*^R, G. B®=&fe«w»*#-rs« 

^--ymn. R. G. B©#feS©/<3'-v«Dg^®*< 
[0I6 8]^^lC. 06 3*3<i;tjF@6 4^#MLT. * 

V ' U— K • Ty^ • ■71' h (Direct Rrad After Writ 

e ;iXT. DRAWtfe-To ) ^WS^^cT)^ 
^ h • /^'y— • 3Vha— ;l/ (Write Power Control I ; 

[0 16 9] ithmc^ D R Aw^mic-^i.^rm.mt^o 

IB^^. it-^lc. le^^nfclf^tDSS^ (Verify) 
[0 17 0] iXT. 05 543<tD'0 5 7^#HgLT. * 

*te©je.«»cfeit S D R A w«tg<Diiatcrpv>T^-r 
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m^^mssi 1 7^Dl1I>il^^c?^LT^>l<f^s;*/^^»->^:•r 

So IB^^tcli. *a^^Ail2 2 5rtT\ 2^^SiJSg)t 
ffil 2 1 (Dm^&l 2 1 L^jljaUfcA«)ttD|BMSffl# 

M)i63 1 1 A fc. z^mmmi 1 2 1 (omms. 1 2 1 r 

^jijSL;rcA(l)t03ltlB)t3 1 2 Ai:*^=F»L. 2^i-iiJ 

iijfeffii 2 i«fig7t«i 2 1 R^ffljab/-cBM)fe<^fea5 
m0m^3 1 1 Bt. 2$Mijflsiyetgi 2 i<Dflg)teKi 2 

1 L^aiiLfv:BM)t«1f?fi)t3 1 2 B t*^T^L. C 
ne.(73T#>'^3'-^'*'jHai'*-7Ag2 2 5rt»cf4£M«Hc 

[0 17 1] j:«)J;-51c. T^/^^f->'3b'*ai*'^A)B 

2 2 5F«3lC|eaS^n«i&Jl6Si;. 2^^tlJig)tffil 2 1 <Dm 
Jttgl 2 1 L*ji)ibfcA{i)ie®fBiiffl#M^3 1 1 A 

KS^bfc:)tel;:<fc-3Ts mm.m^m9t3 1 1 B{c*-3TT 

^■rso cton^jta. m^uyxi 2 3ffli'NjtfTL. 

W^Xy-yXl 2 3^a31L;fe?g. 2^)-iiJ^^ffil 2 1 <0 
&^«1 2 1 L^SilLT. P<M)tO)ti;:&S„ [SHU 
20 IC. 2»Sm)t*Sl 2 1 ©fi£)t*gl 2 1 R^3ij®bft:B 
(H^ffiaiM#BS7t3 1 1 B*^*n-}^-7A®2 2 5<0|| 
MtDiR^ffiMlc * S St^fST-Slif L fc )t t J: o T , le^ 
ffl#Bg)t3 1 1 k\z.i.-DX^m'^^-^^tmM.-^ntd^ 

mj:!3, Bm©s*)t*^si^-r5. jKTju^jttt, 

miy>X\ 2 Sffll'NjifTL. nmv:yX\ 2 3^jljaL 
fern. 2 ^)-tiJi6g)t« I 2 1 ^Ofig)t«l 2 1 R^aiSL 
P<l)t07iei:^So 2^^gijfi|^l 2 1 ^iiiibfc 

30 >y^i 1 8»cA*f-rs, vf-2*x:/'; >y^f 1 i sicxm 

LfcU^^<0—mi>i. e-Axy;-y^f®l l 8a%S 

jilU iiS^U'^'Xl 3 2^iijiLT. CCD7W13 
3li:A*fLT<^ai$nSo c®.};^li:LT^ 1t$S<0i2« 

[0 1 7 2] ^6 3\,C^^^rm^3 2 1 ti> T^ltlSfa^ 

CC DTU^ 1 3 3(Omi3\y^)l^t(OmW>(0—m^ 
TjkLTc^cD'^^^^o C<D^r>lC. CCD7W13 3^^ 

^^^tc/h^<^So CCD7 W 1 3 3cOtB^jU^;l/7b^ 
T. fH^BftC. C C 1 3 3iOtB;^U^;V:^^ m 

50 [0 17 3] *^if£^OJBSlTt±^ »^L<ti:. ±iEC><i: 
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•5 (CD R A W^ftg^fflt^TmS<D[51^5aj^(DfBg/^:5»- 

i/^B^t^tcib\z. ^it«fss<«f* nc. m-M.. 

j:p*c CD7U'i' 1 3 3toHi:t)i^;Koyo7r'i';i' 

^i3J;D*CCD7Wi 3 3«a:^L'^;l/<D:/a:7r-i' 
;l/«D«iail!lf^%?TO\ mtf06 3»c;fel,>T??^3 2 1 

~3 2 3T^LfcJ;^lc. ^^(0-/uy r }\^^^^ 

Co 1 7 4] $fc. n>hD— 99 oa. ^tttlLfcyn 

Wi 3 3<oHi:tH^'^;i'*smLT. •f-©ffl:^jU'<;W 
fee,. f2^^#iL-rSo feSVHi. rJVhn-9 9 0 

[0 1 7 5] tfe. H5a<OJ;'9{i:. **SS«jgSlT't±. 

*^-^^e.n. ii<^ifsj;&, ^P4Jt^is§§ msAX'it. 

SLMi:fB-r. ) 1 2 5£0^p>'^:5'-V<07='-^'t%§ 40 
J;-5Jc?^9{t-rSxV3-^?'3 3 1 fcv CCDTWl 
3 3'?3Hi:^x-:Jf^v a vha— 99 0*>c,x>n— ^* 
3 3 1 lC#Ae.n5}gfil<Dx-^ft:&SJ;^JC«^{t:-r 
5-r3— ^f3 2 2ts 3Vha— 99 0*^c,xV3— 
3 3 1 t-^Ae-tlS-r— ^J'tv^'n— :Jr*3 2 2tc<J;oT# 

9 9 OlC3g5J±©g|5 3 3 3 t^ii-^TV^So Jt©S|53 3 

avha-99 OtCjUSo aVhD— 990li. iO 
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MAtf . tttSSP 333.i:!3^te>nT< SifcRiSmolf $8 
■r-^f<D^tJ«:<g«pItg*Si5HF«3-eSSli-&fi:t±, 

So 

[0 1 7 6] CtO.fc'^tC. 2|s:^S^5©}g®^Ci3^t5«1ff^ 
IBfilS^SMfc J;titf. D R A Wfilt6*^LTI/>S<l i: 

<^)Sft-^s m^m \ 1 2©ai:^©t*c,f^iiF©^^a*^35 

[0 1 7 7] Sfc. 2t:*fSlfflmitc<J:n{fs 1t^«IB^ 

^©tSttT-a. IBSidf^'^ti:. IBS^nfelt^CStM!*^ 
CO 1 7 8] i^lc. ^SfB^^®WPcatilcoi,>Tlfi 

w-rso §B@ffl#B§^«^p>'^^->'^^^T. jtw^ 

®^fi:?f*)nSfBaStj;oT;^m»c{gT-rSo *si*s« 
ti5<i;3t. IB©B#tcj3tt5fB»«#fi8Jfel3j;t;tf«Jte 

CO 1 7 9] ccT. fBe/^^'-v©iHi#fje&^«. 

^«»8«H#ffi. fB«Sffl#mi;it^?tOSiSJtv IBSffl 

CO 1 8 0] **ifSC0}gMlC:tettaWPC«lt|-pl±, ^ 
Ji^feTfel/^fe, 06 3tC^L/£J;^*CCD7H' 1 

3 3(DaitlU^JV<Dyayr^}Ucm-:5\,^T. 1 ~m 
(mti 2 J.X±®lliS) IH] B©E^^tC*3ltSE@ffl#S8 

3t43j:c;ifffljt*sij8ii-rs, 06 sicii. Eg5ffl#sa)t 
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li. TtisffifBS^tt 1 <^m-mmic 5 ^(otm^n'j t 

OtU Ti . T2 , Ts , T4 . Ts ti\ ^ti'etu 
lOgiOIBS^. 2lelg®fe^^. 3lHlBOieSSB#, 4 

[0 18 1] <l<OJ:^lc. 2t!:|ISSC»?BMU:J;n{f. 

CO 1 8 2] t<:5T% ^m^<DjBmicmf^ytmmm 

tb. JXTT'^BJ-r5J;dfc. RAID (Redundant Arra 
ys of Inexpensive Disks ) S*5^JSfflL;fc1f^<^)fBS 

^ ^T C t *^ t? $ S <}: ^ tc * o T 1/ > S o 
CO 1 8 3] R A I Btimii. ^St«/^-KT'^'X^/^ 

I Da. RA I D-l7b>C.RA I D-5ST'0 50fc^ 

AID-K R A I D-3feJ:t/RA 1 D-5*^JlCi: 
oTlfiB^-rSo RAID-U±, 2-Z>(r)^\—\f7'^X-> 

fenftfnSo RAID-3tt. A;'37'-:J'^— ^©gS 
T.i'SBtc^SiityTjSiTSSo RA I D-5li. X- 

CO 1 8 4] **fiso)^^fc43ttsR A I D^m^ts^m 

li. ±MORA I D<^Si««ffJC*3tt5/\— Kt'W'X^^ 
CO 1 8 5] 06 5li. *ffteS«Jg«li:t5f:J-§»f(f2^ 

mmiii 1 tctes-r '^^if^*^ data 

1, DATA2, DATA3. ■T'feStCitL. |5]C 
•r-^S'DATAl, DATA2. DATA3, yt 

mm^zmm^i i.cmf^is.n(D=fmmm3 1 3 a~3 1 

3 elCfeSbTI/^?)o ^*3. =&T^i^3 1 3 a~3 1 
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tcitJ^aiB^^nSo c<7DfE®75^£fi> RAID-1 
=F^iS3 1 3 a~3 1 3 eOI/->-rn*^tc43l''TT'-^ 

CO 1 8 6] 06 6t4. ^^mommicmf^^msdm 
7^jiofl&®M*5^-rittW0T*So commit, ^nm 
^mmw 1 icfBgs-r-<$it^fi*^ -acox-^ d a t a 

1. DATA2. DATA3, DATA12-pfeS 

3 a~3 1 sdicmmr^tmc. saoT^«3 1 

3a~3 1 3 cHcfBa2n57^-:>tc^^-rs>'^'Jx-fr 
-^f^rSfefiStL. clcr)>'^y7^-C-r-:>*T^^«3 1 3 e 

St't*. -x-^DATA 1~DATA 4 A^ ^ti^tl=F 
mRi^3 1 3 a~3 1 3 dlCfBS^nx x-iJ'DAT A 
1 —DATA 4lc^-r5/^U7^'<'T'— AR I T Y 
(1-4) ij^=F^rmm3 1 3 e tfBli^n. 7='-^' D A 
T A 5~D AT A 87b^ ^n-?'nT^ii3 1 3 a~3 
20 1 3dtCfB»2nx X— :J'DATA5~DATA8lC>i^ 
■rS/^Ux-r-r-^f P AR I T Y (5-8) 
3 1 3 elCfB^^n. X— DATA 9~DATA 1 2 

t)\ tn^etx^mmms i 3 a~3 1 3 djce^sn. 

x-^iDATAS-DATA 1 2 t^l^fS-'^'; x-C x- 
^PAR I TV (9- 1 2) *^T»pli^3 1 3 e fCfBS 
$tl5o ^fe. S-TrMB1^3 1 3 a~3 1 3 e T'li. ^ 

@5«n5o c<oie®???£tt. R A I D-3U:3t^£:-r5fe 

©T-*S„ C(OfBSS7^?*ti:J;ntf. ^S®T^JS3 1 
30 3 a~3 1 3 d(D\,^-mmc^i,^r'r-^(Dn^i}''X1^ 
*<«:oTfe. =P^JI53 1 3 e»cfaaJ?nTl/->S/^U 

CO 1 8 7] 06 714. 2|s:|liSfS<^)JgSltC*3ttS5mfBaS 

mmBmmi^\icmm-r-<^mmf}\ -^(tjx-^'da 

TAl, DATA2. DATA3, ••, D A T A 1 2 T* 

3 1 3 a~3 1 3 eC0'5-^O4O«=Fpffiigcfc:faS'rS 
t«Jc. fBS5^nSx-^li:Sfr^/^U-r-<x-:5'^3t 
40 cl«0>'^yxw-x-:5'^. aS(<I>¥^«3 1 3 a 

~3 1 3 e<0-5-^OSti«)T^tSlCfBSLTl>Sc * 

E^:^?iTH4. x-^f D AT A 1~DATA 4AV ^tl 
^n^g^iSS 1 3 a~3 1 3 dfcfBSSSnv -r-^D 
ATA 1 ~DATA4^C>^^■rS>'^'Jx^•x— :5'PAR I 
TY (1-4) d^T^^tgS 1 3 elClB^^tl. x-^^ 
DATA 5~D ATA 8*^ ^tl=en=FWmi^3 1 3 & 
— 3 1 3 c. 3 1 3 etCfBS^tV. X— ^?DATA 5 — 
50 DATA8Jc3^-r5>'^UX'Cx-:S'PAR I TY (5- 
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8) *"!T^1SE3 1 SdlCfBS^n. x-:SfDATA9 
~D A T A 1 2 ^•n-^'nT^^igEa l 3 a . 3 13 
b. 3 13d, 3 1 3 efclBSI^tlx x-^fDATAS 
~DATA 1 2lC*>t-r5/^'JX'r7'-:J'P AR I TY 
(9-12) ti^=^WW$.3 1 3 ctCfBSJ^nSo **3. 
#=F^*S3 1 3 a~3 1 3 eT«. ^-n^n. 1glS« 

fSi^75•^fe^±^ R A I D-sicm-rstwTa&s, 

So 

[0 18 8] 0!IAtf06 5*VL06 7fCg^LfcJ:'5* 

So 

[0 1 893 068a. ±i^<7)^^e(feis:^ffiT'ffiffl2n 
(Dmx'it. ^dmm-f5mx'mm-^n^i'mw$.^. lo 

«h-7«yi/F«3«Kg-rsaSliDT^i^3 1 S^LTt,^ 

1^3 i .slis «^rt:?'^-txtoRrgg*®Hrt®T^iS 

t-rS^OjbWSLV^ ^nii. #^^i|53 1 3tc?tL 
TiSiilC 7 -feXT' ^ S 3b^ e.T'fe So 
[0 1 9 o] 06 9tt. ±3S©imES7!rrS-pffiffl5n 

CfOPTni. i}-lffBSS;^j£T'Mffi2nSMia©T#M«E 

T^fiW ^ia»«<* 1 <O^W5^ 3 3 1 ^3<J;lf h ^ <y 
73 IP] 3 3 2 2 i;)!7t6^lCKgfr SttS!ffl=F?^tS 3 1 3 
tLTV^So <l<7)«-&. »^e^73j£T'ffifflStlSa^ 
(DT^^tgcT)^*.. h^-y^':^[ql3 3 2lc|^gf-rS^iS 
OT#^iS3 1 3«, «Urty^'-lr;^©Rl|g*|gHl^cD 

T^ti^-rs(7)*^{!f*bv\ ^ni±. h9-y^*(Ri3 

3 2lcBSS-rS^^#ffiiS3 1 3tc^tLT;SJifcZ^-t 
Xt?€S*^^T*S. 

[0191] ;g:*5. :*:*Sfi<OJg.^lc*5ltS^^fB®73?* 
T'ti, -M'^ix-^'^. glS-rS1tSc©T#«1^3 1 3 

[0 1 9 2] CCST'li. l-3©T^lgE3 1 3lClS^ 

^tS^^StE»:^a^^:o^^T»^WLT*fc*^ ffi<^>73?*fc 

^ffOT^-^^^siet^-rsiS^ic^ov^Tfc. 

07O?r#BgLT, ->7 h-=?;V^yix:^^>'vy (shift 
mu 1 1 i p I ex i ng) t V> ^ 7^?* ^fflO^TftiSc^Dr"- 
iB^-rSil-&fc*5ttS^^«(fB^^ffifc-PV>TSiBJt-So 

tc. msmdWimtiiincnhT. nm(D=f^m3 1 3 
<fc -5 tcj^fig LT. m^<Dmm^^mmt^:^mr'$, 
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So **5. 07OT't±. imBmyDm-cmmtsti^m^ 

<D^T^m3 1 3*^2^5C7c6^lcEM$nTl,^Smg^L 

|HlChv-y^rtT'K^-rsj;^tcEHLTtJ;i,\ 
$fc. 0 7 0U:*3V->Ts f5^3 3 AT'THLrz^mt, 12 

sj-rso 

;o [0 1 9 33 *:rc. ttffl?f^{k^ai:->:7 hv^v^yix 

4^ -> V t LT X- ^ ^^aiBig-r s ii-e- 

ic^oi^Tfe. 5J«{E@:a^?S^*a-rs<ii:*^:?«;5. 0 

7 1 tt. 1t^®j«f* 1 O h 7 i'TJiRl 3 3 2 »CO(/>T 

li. 'tii«WF^{b^ajcj:oTiffs«^a^aj-rsT^ 

m3 1 3;gr. 5(,^tca:5:S<li:;&<J^fiKU IfSJIEa^iS 
#: 1 oijigT^i^ 3 3 1 ^c-^^,^T^±. -v^ h-^ 

->V^^*ffll,^TI?tg-rSTgl5««Jge3 1 3*'St,^lC7K¥7? 

^^LTV-'So <l«Wi:43lJS^T#fflfiS3 1 3t4. ^ 
20 n-rn. 06 5*(,''b06 7lC^li-ST^«53 1 3 a 
~3 1 3 e tlHitffitjnS, 

[0 19 4] 07 2feJ;t/07 3^#MLT. * 

SISa©JgSltc^3itS-)t1fiJf2®S^^H®l5ffl^Ji: b 
T. *IISS®}gfillc43ttS)te1f«i2®S^«S*f<Jfflb 
fci^jx-t^^Mtco^-^rmB^-rSo **3. v'i-^^M 

f S:*:^a«3Dlf ^IBSIf ^ilBTfeS o 

[0 1 9 5] 0 7 2l±. >'a.-^gP<75i1.«;g:5^-rm 
Ms 07 3a. ->'aL-i7SB<0lHlK^fig^^-r:/n-y^ 

30 0T-feSo c<Di/3L-i7mmit^ i^3L—>mm<o±mm 

i'SB<73|^g|5;&<t^-rSa.i-:x^-^'X:7P>y^ 4 0 2 

W4 0 4 t. mi:^<m.^(D^mm^mn^^mi3mm 

Stir:a:SM2<D-rW'Xi'7'W4 0 5^. S^a.— i'il 
ll<?D§g|5fi:mSco«:^««J&-rsm:/3«J^:/a yi^AO 

6 ii^tlATV'So 
40 [0 1 9 6] 7D>'h>'^^;l/:rn-y^ 4 0 Ui. S-x-c 

:^i77u-f4 0 4, 405 *3S^-r s issicBgB!^ ns 

7nvhK7'4 0 7t. 7a V h/^^;l/4 0 8 t^tlA 
Tl/->S. 

[0 1 9 73 7n:/h/^:^;l/4 0 8tl4, ^ftglf^:^- 

*WrS^-^^y K4 0 9 mtflfif^*- FH^S 
^■rSfcii)<Ox^'X::^W 4 1 0 i:. 7nvhK7'40 

lit. ^mmmmmwieot^x^iiumiiiav^^yi 

-l';l/Xo-y h 4 1 2 i:. ^fl'yl/XD-y h 4 1 2;S:^>LT 
JO Jf A;^nfc)teitSfES«<*l ^05^L*l/>;<'l';Ud?-y^ 
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[0198]:7DVhK7 40 7ia±, yX3Z/h\^T4 

h F7 4 oi^PMmmmr^rziboh^Tuy^vuy^ 

]^4 I et. yriy'>i^Bi')]/7s^^y'^4 i i (Dm^\c 
jcsi:T:7nvh YT 4 0 7^mmfmt^^^^^u-j^ 

[0 19 9] U:^s^>c^7syX2^y^ 4 0 Zit. ^(DP^U 
l/^S"Fa5V;^-i;?V4 2 1 lKDT^'^^-Jl/4 2 1 <0 

ht2-^yX3y^ 4 2 3 t^^LXl^^o 

[0 2 0 0] ^fc. a3r:-r>r^x:/p^y^ 4 0 2ti. 
v^^mm'r^rcibco^^v-jymi'^m'e-^ 4 2 4 t. n 

fflt-^4 2 4tO[5IiiS;feJ:t/lElK73fRl^$'J®'rS^*U 

^yyi)!if^ffl^-^nvhn-^4 2 5 ^. ifVy^mi"^ 
m^e-^ 4 2 4(D\B\^^^rj^^:^{^^^mL^ c<d 

>^i6fFfflx>'r3-:$r4 2 e^^^LTV^So *fc. a 
>i->'r-Y^X:/a^y^4 0 2ti. "^^^tf ^ lx-i$?;^^i+iHl 

S^di^cDiHlteibftffl^-^? 4 2 7 i:. nvhn— ^:7a 
^y^4 2 3^0ffl@ItCJ^:;CTlHlKSj{tffl^-^ 4 2 7(?)IhI 

D-^4 2 8^. lH!^ISf'^^^-:$?4 2 7tO[HlSSC:?3cfc 

n^y^4 2 3lc«js&1-;5IU^I&(tffix>r3-^*4 2 9^ 
^^LTl^So ^fc. u;}?x^i7Xy^n'y^4 0 2ti. 

f^ffl^— :^4 3 0 ^. ::i>hu—'yy'ay^ 4 2 30;)^ 
S|ItciSi;T±T»f^ffl-t-^ 4 3 0OlHlg!a4o<i:l/[Hj^ 
73fRl^S'JfflIt-S±Tttf-^ffl^-i5?3>hu-'5^4 3 1 
±TiSf^ffl^-5'4 3 0C0[nIlifi:j3j:t;[H]|i:^fp]:& 
<l(D^m'r-^^:3Vhn-^>ra^y^4 2 3 

So 

[0 20 1] S^Tc, D.:}?7^-<^X:/n^y ^ 4 0 2 ^ 

^fyi/XD^y h 4 1 2^fYi.rz^mmmmmii^\(omAm 

attf¥^fT'5fc46t0^ffl^-^?4 1 3(0lHlKSSc^J:tf 
Ieie;^fp^^K®I"rslBgffl't-i^n>hu^^4 3 3 
i^UZ/^X-fc::^'9-4 3 4:|o<fct/^U7>^^XX^'y:$? 
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4 2 0 t^mhXl^^o 

[0 2 0 2] Vy^<^)\^yuyi7 4 0 3lt. iyVTJV& 

mm(oxmt]t^x$>!s>R s 232 cffln*^r^^4 

3 5^. UPS (Uninterruptible Power System) fliri 

^i7^m'4 3 6t. ^^'y\yjvmmm(DAmtiii^x& 

silicoses I (Small Computer System Interface 
) fflrJ*^5fffi^4 3 7 ^;. |t|i;</^^lx;l/e3lffl<7) 

Aai:^l^?T^*S^2cOSCS Ifflr3:^^^fi^4 3 8 

10 ^4 3 9 t^WLTl/^So 

[0 20 3] RS232 Cfflr3^^ 4 3 5*5J;(/ 

UPSfflr3:^^^!^4 3 eti. -^-n^^nrnvhu— ^ 
:ra^yi7 4 2 3tC}gjg!^nTl/>So nVhn-^:/P'y 
i?4 2 3ti. R S 2 3 2 Cffln:^.i7^fiffi^4 3 5«:y>L 
T n S v' U 7 ^ l/;I/T^- ^ tc^^ b 
T*x>fXi77W4 0 4, 4 0 5JC««&*rS^«li:. 
#'r'-rXe77W4 0 4, 4 0 5A>?»tO/^-^l^;l/7='— 
^>^U7;l/'r-^^c^^LTR S 2 3 2 Cffl:3^^^?iffi 
^4 3 5tC«^*rScJ;^tc:&oTl/^Sc 

20 [0 2 0 4] S;rc. C S I fflr3:^i7^i^4 3 7, 

4 3 8^*. nvha— ^:ra»yi7 4 2 3:fe<fctfS-r>rX 
^77W4 0 4, 4 0 SlzW^-^nXXt-^^o ^f^T.^ 
7W4 0 4, 4 0 Sti. C S I fflr3:^^i7:$?SS? 4 

3 7. 4 3 8^^LTiSg^-r-^?tOS«bJ^?Tt/\ :3V 
hn— ^:/n^y ^ 4 2 3ti. &7^^X^7W4 0 4, 

4 0 57b^e>tD>'^'^Wl/-r--:$?igr>'V7;l/x--^tc^glL 
TR S 2 3 2 Cffln*i7:$?dS?4 3 5 rc#tJ^*rS<fc -5 

[0 2 0 5] ^fc. A CaMn^.^^5S^4 3 9ti. « 

^yi^4 0 6tJ:. CCD A Cmair3*i^^i»4 3 9^&/M. 

TBit)ji*nfcBfflaai^i:a'^v^T+ 5 v, + 1 2 v, 

+ 24V, ~2 4y<D^mt}^mfS,i.. i&(0^y'a^i/i7 

icmit&^^^oic^'Dxi.^^o 

[0 2 0 6] ^^Li^l/^*^-lf:iU-:$fti, p<-r;bXa 
^y h4 1 2^^LT^^;l/2K>y^Xlc^^nfc7fe1f$B 

40 ^xsmnumt^rzib(Dmmut^^7LX\.^^o i/=L- 

X. iSagptc3^bTSiti:*SJ;'5tcjiig$n/c:4*^?D 

iy^^^m^ik^^xs^num^un\.xt5^. ^<Dm^ 
4 ^(D^mz^Y^^x^^ V yi^im^ff^±r^W} 

[02 0 7] 4^-vU/yv^igttgpti. ceOcfc^^-^^r^tT:! 

u-i!i^^mzr^'DX±Tici^W}mmir^rcib<Dmmti 

50 ^fg^b. 4^-vU^y>^^;fefe. m^5J;t;i5]^©Jffli-r§ 
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[0 2 0 8] 07 2lc^Lfc<k-5lCx ytnyy K7'4 0 

nr^teo. c«7ovh F7'4 0 7^ggrj-rsci:T'T 

^■^i}i!>Z/4 2 1 , ±ePv:<f2^V4 2 2. fSl. m2<0 

x-fXi^TW 4 0 4, 4 0 5^^n^'n?i€aLss 

^,^^±^ST'#S,^;3^c:&-^T^/>So ^VA*i/>'4 2 1 , 

4 2 2a. ■?-n^'n*— k u -yi^iciRiffi^nfc i otsro 

13 > )t1ti3fBaS^«f4: U±. ^•^:^i^>4 2 1. 4 2 2<0 
WffiM (^V;<fi^>4 2 1 , 4 2 2%v'3.-i'^M»cS 
mLfzmicyxn-^h KT4 0 7*Wte,nTl,^§IE®fiiJ 

2 1.4 2 2^Kt)tBbT^i!)t?iix«AL. )tiff?afB»i« 

<*1 ;&iK«fibfc#v:flri;v4 2 1 . 4 2 2^v'i-i7^ 

■< ;l/3p -y XtrteJM^^ n. c £D ^ -fyl/d? >y ^ ;^ IcfiiM^ 
4 2 1, 4 2 2}C^^fS<J;3lc;5;-3Tt,^Sc CtltCfc 

K> . =&-^;«f>'> 4 2 1, 4 2 2 »c '^mmxz^mxmm 

[0 2 0 9] ^1 *3<J:r>*^2<Dx-<-Xi/7'l--l' 4 0 4. 

4 0 5t±. ^n^tiRA I Dnvba-^i:. 

[0 2 10] #7tif^fe»S^^B«. ^tl^tly'-fX 

*5i^t±*>tt»ffilE»S^SHc}; •3^tB*ns J; ^ t:^ 
•pTI-'So Sfc. RA I D=i>Fn-7l±. nyha— 
77^n-y^4 2 3lcg^!^^nT43t). az/hd-^fu 
•yi'4 2 3<O^JfflIlC<J:»3. RAIDl. RAI 0 3365 

mm^mm-t^^dicii-oT^^^^o ^*3. ra i dk. 

RA I D3:feJ;lfRA I D5«D:S-f2@S7jSC«. 7a>F 
/^^;l'4 0 Slcm^f ^nri^^^^—z^-y K4 O 9<04^— 

[0 2 1 n COi'a.— i^aSTli. x-fXi^TW4 
0 4. 4 0 5^ffll,^T. RAIDl, RAID3*St.-> 
tiR A I D 5<73fafiS:^lc<J;t). "r-^mEB^fj^i: 

<*^^*^*5o ->*i-^^wcs^-r5)feifaifE@sj«{*i 
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[0 2 1 2] mi 07 2ti:^b/-c<t5 

ic. 7DVh K74 0 7*Ba$. TSP^;tf-:^>'4 2 1 :K 
J:t;±8B-V**v7>4 2 2*5J»3tbU CtieiOV;)!;-:;^ 

4 2 1, 4 2 2 icMi^r. ^imvytmi'^mm^ i * 

[0 2 13] m2®^a:J?}Sl±. 07 3lc5^Lfc;>«'l*;l/ 
Xa>y h 4 1 2«^LT. 1 «crojt1fSifBaJjift: 1 * 
^S-r5:)Jj5STSSo ^-i';VXn-yh4 1 2fc)t1f#8fH 

mma^iiimm-^ti^t. nvFa— 7 7'D'y^4 2 3 
70 *^cni&«HibTs feiiffl^:-^4 1 3*ig»^j!aib. 

)t1ffBfegS«ft:l ^p<i';l'Jp-y^Xlcte5M-rs„ nvh 
-y ^XtteJII^nS i:. ±Ti6ftffi^-^' 4 3 0 ^iglS 

nTi/^573iRiic^«)S<J®-r?.i:«ic. ^';-y:/ibf^ffi^ 

-^f 4 2 4^|g»)«iJ»LT. T^tTo.L'-^JtiltatJ&n 

1 •T:^ri^>4 2 1 . 4 2 2C0^1/->TV^5T^'rXi'lR 

20 2 4^|gi6$iJfflILT. >y-'^tc<J;!30*^*^±tfe>nT 
t^S)te1«i[|BS5li«:l T^WXi'lRiiftgPrt-^U y-x 
■rSo nvl-a— 7:rn-y^4 2 3li. ;><'l';l/Xn h 
4 1 2«:^>LT^1t^fe^{«^*l *^JfA^ti5«U:. C 

[0 2 14] £:®j;d»c||i <^)»^;&?SSfc{ig|2tD^ 
Sl3^lcj;»3. ^T;9'5?:y4 2 1,4 2 2lc)fe1t^f2^ 
ISi*:l *^^a?nSi:. n>'ha-^ya-y^4 2 3 
vrikril'-:5'^$iJ®ILT. TSI5v**v;>4 2 1 * 
JO Sl/H±±g|5v:«rv^V 4 2 2 IclRi^SnfcJtlf ^IBBSJif* 
1 *^1 O-r-f Xi^rW4 0 4^S(,H±||2<5D7'-f X 
^^-TW 4 0 5tC©^-rS„ §-r-i'Xi'/'W4 0 4. 

4 0 5 a. ^n^n 5 ftojteif ^Estjsf* 1 ^mm^m 

1.4 2 2 IClUmitltcm 2 0 fe«^ttffif5»«» 1 (O 
r>iE><D5 mf^m 1 Ov^-r Xi' 7 W 4 0 4 ic. ffl© 5 tie 
*^m2®-x-fXi^7W 4 0 5lcg^$nSCi:lC& 

[0 2 15] a— >f{±. ■x-3'cDfBSS*ff-5^t£:l±. 
40 4^— /^>y K4 0 g^gr^lf^-rSCiilcJitJ. R A I D 1 . 
RA I D33B5^H±RA I D 5 ©f2^33jS<Dtp*^e.ma 
©lESST^SC^JM^L. 4^-/^-y K 4 0 9 ^Srglf^ LTx- 
^'OlES^ii&^SS-rSo r'-i'Xi'TU-l' 4 0 4, 40 
5fca. R S 2 3 2 Cffl3:*.i'^taffi?4 3 5SSI/H±m 
K ^20S C S Iffla:^i^:5'4S?^4 3 7. 4 38^:0' 

ti5<i;'5li:. ^x-cXi^Tb-r 4 0 4, 4 0 5lciSlte) 
JO nxV^SR A I D3>hD— S-r-i-X^'Z 



-27- 



S3 

W 4 0 4. 4 0 5:&StJffl)-rSo 

[0 2 1 63 C(Oiy=i.-i/mmVt,t. H7^-< 
X^gB*ffll/'':fcR A I DK^ltf^/s-Vy''f7.'i'mS 
*s #-r-CX^7U-^'4 0 4. 4 0 SlcS^-fO^tt^ 
nTI/^S)t1f^lB^I|4ES@»cB^^^T. RAID 

1. RA I D3*St^t±R A I D5<7)E^73lS<Dtti*^C, 

[0 2 17] tC^bV. *IIJS<DJg!®lCfe(t5)tf^E 
[O 2 1 83 Sfc. ^^I2ei«<*l JctJm^cOltfS^ 
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